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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of 

WITSCHEL et al. ) BOXPCT 

International Application 
PCT/EP 99/06322 

Filed: August 27, 1999 

For: CYCLOHEXENONEQUINOLINOYL DERIVATIVES 

PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Prior to examination, kindly amend the above-identified application as follows: 
IN THE CLAIMS 

3. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1 [or 2], where 

R 5 is halogen, OR 7 , NR ia R n or N-bonded heterocyclyl which may be partially or fully halogenated 
and/or may carry one to three of the following radicals: 
nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy. 

4. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1 [claims 1 to 3], 
where 

R 7 is C r C 6 -alkyl, C r C 20 -alkylcarbonyl, 

C r C 6 -alkoxycarbonyl, (Q-C 20 -alltylthio)carbonyl, N,N-di-(Q-C 6 -alkyl)aminocarbonyl, 
phenyl, phenylcarbonyl or phenoxy-C r C 6 -alkylcarbonyl, where the phenyl radical of 
the three last-mentioned substituents may be partially or fully halogenated and/or may 
carry one to three of the following radicals: 

nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy ; 
R 10 is C r C 6 -alkyl or C r C 6 -alkoxy; 
R n is C r C 6 -alkyl. 

5. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1 [claims 1 to 4], where 
R 6 is nitro, halogen, cyano, C r C 6 -alkyl, C r C 6 -haloalkyl, di-(C r C 6 -alkoxy)methyl, di- 

(C r C 6 -alkylthio)methyl, (C r C 6 -alkoxy)(C r C 6 -alkylthio)- 

methyl, hydroxyl, C r C 6 -alkoxy, C r C 6 -haloalkoxy, C r C 6 -alkoxycarbonyloxy, C r C 6 - 



alkylthio, C r C 6 -haloalkylthio, C r C 6 -alkylsulfinyl, C r C 6 -haloalkylsulfinyl, C r C 6 - 
alkylsulfonyl, C r C 6 -haloalkylsulfonyl, C r C 6 -alkylcarbonyl, C r C 6 -haloalkylcarbonyl, 
C r C 6 -aIkoxycarbonyl or C t -C 6 -haloalkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, together form an -O^CH^-O-, 
-0-(CH 2 ) m -S-, -S-CCH^-S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which may be substituted 
by one to three radicals from the following group : 
halogen, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl or C r C 4 -alkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, together form a -(CH 2 ) p chain 
which may be interrupted by oxygen or sulfur and/or may be substituted by one to 
four radicals from the following group : 

halogen, cyano, C r C 4 -alkyl, C^C^haloalkyl or C r C 4 -alkoxycarbonyl ; 

or 

two radicals R 6 , which are linked to the same carbon, together with this carbon form 
a carbonyl group. 

6. A process for preparing compounds of the formula I as claimed in claim 1 [claims 1 to 5] where 
R 5 — halogen, which comprises reacting a cyclohexanedione derivative of the formula III, 



R 3 




in 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1 [claims 1 to 5], with a 
halogenating agent. 

7. A process for preparing compounds of the formula I as claimed in claim 1 [claims 1 to 5] where 



2 



R 5 = OR 7 , 0S0 2 R 8 , 0PR 8 R 9 , OPOR 8 R 9 or OPSR 8 R 9 , which comprises reacting a cyclohexanedione 
derivative of the formula IE, 



R 3 



(R 6 )i 




in 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1 [claims 1 to 5], with a compound 
of the formula IVa, IVJ3, IVy, IvS or IVe, 

V-R 7 L'-S0 2 R 8 L^PR^ 9 L^POR'R 9 I^-PSR^ 9 

(IVa) (IVJ3) (IVy) (IV5) (IVe) 

where the variables R 7 to R 9 are each as defined in claim 1 [claims 1 to 5] and L 1 is a nucleophilically 
replaceable leaving group. 

8. A process for preparing compounds of the formula I as claimed in claim 1 [claims 1 to 5] where 
R 5 = OR 7 , SR 7 , POR 8 R 9 , NR 10 R n , ONR^R 12 , N-linked heterocyclyl or 0-(N-linked heterocyclyl), 
which comprises reacting a compound of the formula I a (= I where R 5 = halogen, 0S0 2 R 8 ), 




I where R 5 = halogen or 0S0 2 R 8 
where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1 [claims 1 to 5], with a compound 
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of the formula Va,Vj3, Vy,V8,Vs ? VTi, Vft, 

HOR 7 HSR 7 HPOR 8 R 9 HNR 10 R U HONR u R 12 

(Va) (V|3) (Vy) (V8) (Ve) 

H(N-linked H(ON-linked 
heterocyclyl) heterocyclyl) 

where the variables R 7 to R 12 are each as defined in claim 1 [claims 1 to 5], if 

appropriate in the presence of a base. 
9. A process for preparing compounds of the formula I as claimed in claim 1 [claims 1, 2 or 5], 
where R 5 = SOR 8 , S0 2 R 8 , which comprises reacting a compound of the formula ip (=1 where R 5 = 




where the variables R l to R 8 and 1 are each as defined in claim 1 [claims 1, 2 or 5], with an oxidizing 
agent. 

10. A composition, comprising a herbicidally effective amount of at least one cyclohexenon- 
equinolinoyl derivative of the formula I or an agriculturally useful salt of formula I as claimed in claim 
1 [claims 1 to 5] and auxiliaries which are customarily used for formulating crop protection agents. 

11. A process for preparing compositions as claimed in claim 10, which comprises mixing a 
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herbicidally effective amount of at least one cyclohexenonequinolinoyl derivative of the formula I or 
an agriculturally useful salt of formula I [as claimed in claims 1 to 5] and auxiliaries which are 
customarily used for formulating crop protection agents. 

12. A method for controlling undesirable vegetation, which comprises allowing a herbicidally effective 
amount of at least one cyclohexenonequinolinoyl derivative of the formula I or an agriculturally useful 
salt of formula I as claimed in claim 1 [claims 1 to 5] to act on plants, their habitat and/or on seeds. 

13. The use of cyclohexenonequinolinoyl derivatives of the formula I or their agriculturally useful 
salts as claimed in claim 1 [claims 1 to 5] as herbicides. 

REMARKS 

The claims have been amended to eliminate multiple dependency and to put them in 
better form for U.S. filing. No new matter is included. A clean copy of the claims is attached. 
Favorable action is solicited. 

Respectfully submitted, 
KEIL & WEINKAUF 




Herbert B. Keil 
Reg. No. 18,967 



1101 Connecticut Ave., N.W. 
Washington, D.C. 20036 



(202)659-0100 
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CLAIMS AS FILED IN PRELIMINARY AMENDMENT OZ 49365 



1 . A cyclohexenonequinolinoyl derivative of the formula I 




i 



where: 



R 1 is hydrogen, nitro, halogen, cyano, C r C 6 -alkyl, C r C 6 -haloalkyl, Q-Ce-alkoxyiminomethyl, 
C r C 6 -alkoxy, (VC 6 -haloalkoxy, CrQ-alkylthio, Q-Q-haloalkylthio, Q-Q-alkylsuIfinyl, C r 
C 6 -haloalkylsulfinyl, C r C 6 -alkylsulfonyl, C r C 6 -haloalkylsulfonyl, aminosulfonyl,N-(C r C 6 -- 
alkyl)aminosulfonyl, 
N, N-di-( C r C 6 -alkyl ) aminosulfonyl , 
^(Ci-Cg-alkylsulfonyOamino, 
N-(C r C 6 -haloalkylsulfonyl)amino ? 
N<C r C 6 -alkyl)-N<C r C 6 -alkylsulfonyl)amino ? 
N<C r C 6 --alkyl)-N-(C r C 6 -haloalkylsulfonyl)amino ? 

phenoxy, heterocyclyloxy, phenylthio or heterocyclylthio, where the four last- 
mentioned radicals may be partially or fully halogenated and/or may carry one to three 
of the following substituents : 
nitro, cyano, Q-CValkyl, C 1 -C 4 -haloalkyl, 
C r C 4 -alkoxy or C r C 4 -haloalkoxy; 

R 2 , R 3 are hydrogen, C r C 6 -alkyl, C r C 6 -haloalkyl or halogen; 

R 4 is a compound Ila or lib 



o 



o 





Ila 



lib 



1 



where 

R 5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , POR 8 R 9 , OPR 8 R 9 , OPOR'R 9 , OPSR 8 R 9 , 
NR 10 R U , ONR u R 12 , N-linked heterocyclyl or 0-(N-linked heterocyclyl), where the 
heterocyclyl radical of the two last-mentioned substituents may be partially or fully 
halogenated and/or mlay carry one to three of the following radicals: 
nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy; 

R 6 is nitrol, halogen, cyano, C r C 6 -alkyl, 

C r C 6 -haloalkyl, di-(C 1 -C 6 -alkoxy)methyl, 
di-(C r C 6 -alkylthio)methyl, 
(C 1 -C 6 -alkoxy)(C r C 6 -alkylthio)methyl, hydroxyl, 
C r C 6 -alkoxy, C r C 6 -haloalkoxy, 
C r C 6 -alkoxycarbonyloxy, C r C 6 -alkylthio, 
C r C 6 -haloalkylthio, C r C 6 -alkylsulfinyl, 
C r C 6 -haloalkylsulfinyl, C r C 6 -alkylsulfonyl, 
C r C 6 -haloalkylsulfonyl, C r C 6 -alkylcarbonyl, 
C r C 6 -haloalkylcarbonyl, C^Cg-alkoxycarbonyl or 
C r C 6 -haloalkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 

together form an -0-(CH 2 ) m -0-, -O-CCH^-S-, -S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S- 
(CH 2 ) n chain which may be substituted by one to three radicals from the following 
group: 

halogen, cyano, C r C 4 -alkyl, Cx-C^haloalkyl or C r C 4 -alkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 

together form a -( CH 2 ) p chain which may be interrupted by oxygen or sulfur and/or 
may be substituted by one to four radicals from the following group: 
halogen, cyano, C r C 4 -alkyl, C 1 -C 4 -haloalkyl or CVQ-alkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 

together form a methylidene group which may be substituted by one or two radicals 
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from the following group: 

halogen, hydroxyl, formyl, cyano, C r C 6 -alkyl, C r C 6 -haloalkyl, C r C 6 -alkoxy, C x -C 6 - 
haloalkoxy, C r C 6 -alkylthio, C r C 6 -haloalkylthio, C r C 6 -alkylsulfinyl, C r C 6 - 
haloalkylsulfinyl, C r C 6 -alkylsulfonyl or Q-Q-haloalkylsulfonyl; 

or 

two radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group; 

or 

two radicals R 6 , which are linked to different carbons, 

together form a -(CH.^ chain which may be substituted by one to three radicals from 
the following group: 

halogen, C r C 6 -alkyl, C r C 6 -alkoxy, hydroxyl or C r C 6 -alkoxycarbonyl; 

R 7 is C r C 6 ,-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -C 6 -alkynyI, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cyloalkyl, 
C 1 -C 20 -alkylcarbonyl 5 C 2 -C 6 -alkenylcarbonyl, 
C 2 -C 6 -alkynylcarbonyl, C 3 -C 6 -cyloalkylcarbonyl 5 
C r C 6 -alkoxycarbonyl, C 3 -C 6 -alkenyloxycarbonyl, 
C 3 -C 6 -alkynyloxycarbonyl, 
(C r C 20 -alkylthio)carbonyl, 
Ci-Q-alkylaminocarbonyl, 
C 3 -C 6 -alkenylaminocarbonyl, 
C 3 -C 6 -alkynylaminocarbonyl, 
N,N-di«(C r C 6 -alkyl)aminocarbonyl 5 
N-( C 3 -C 6 -alkenyl )-N-( C r C 6 -alkyl ) aminocarbonyl , 
N-( C 3 -C^alkynyl )-N-(C 1 -C 6 -alkyl) aminocarbonyl , 
N-(C r C 6 -alkoxy)- 

N-( C r C 6 -alkyl ) aminocarbonyl , N-(C 3 -C 6 -alkenyl )- 
N-CCi-Cg-alkoxy) aminocarbonyl , N-(C 3 -C 6 -alkynyl )- 
N-(C r C 6 -alkoxy ) aminocarbonyl, di-(C r C 6 -alkyl )- 
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aminothiocarbonyl, Q-Q-alkylcarbonyl-Ci-Q-alkyl, 

C r C 6 -alkoxyimino-C r C 6 -alkyl 3 

N-( C r C 6 -alkylamino ) imino-C r C 6 -alkyl or 

N,N-di-(C 1 -C 6 -alkylamino)imino-C 1 -C 6 -alkyl 5 where 

the above-mentioned alkyl, cycloalkyl and alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three of the following groups: 
cyano, C r C 4 -alkoxy, C r C 4 -alkylthio, di-(C r C 4 - alkyl )amino, C r C 4 -alkylcarbonyl 5 
C r C 4 -alkoxycarbonyl, C 1 -C 4 -alkoxy-C 1 -C 4 -alkoxycarbonyl, di-(C 1 -C 4 -alkyl)amino-C r 
C 4 -alkoxycarbonyl, hydroxycarbonyl, C r C 4 -alkylaminocarbonyl, di-(C r C 4 - 
alkyl)aminocarbonyl, aminocarbonyl, C r C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 
phenyl, heterocyclyl, phenyl-C r C 6 -alkyl, heterocyclyl-Ci-Q-alkyl, phenylcarbonyl-C r 
C 6 -alkyl, heterocyclylcarbonyl-Ci-Cg-alkyl, phenylcarbonyl, heterocyclylcarbonyl, 
phenoxycarbonyl, heterocyclyloxycarbonyl, phenoxythiocarbonyl, 
heterocyclyloxythiocarbonyl, phenoxy-C r C 6 -alkylcarbonyl, heterocyclyloxy-C r C 6 - 
alkylcarbonyl, phenylarminocarbonyl, N-(C r C 6 -alkyl)-N-(phenyl)anninocarbonyl, 
heterocyclylarminocarbonyl, N-(C r C 6 -alkyl)-N-(heterocyclyl)arminocarbonyl, phenyl- 
C 2 -C 6 -alkenylcarbonylor heterocyclyl-C 2 -C 6 -alkenylcarbonyl, where the phenyl and 
the heterocyclyl radical of the 20 last-mentioned substituents may be partially or My 
halogenated and/or may carry one to three of the following radicals: 
nitro, cyano, C r C 4 -alkyl, C r C 4 -halogenalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy; 
R 8 ,R 9 are C r C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl, 
C 3 -C 6 -cycloalkyl, hydroxyl, C r C 6 -alkoxy, amino, C r C 6 -alkylamino, C r C 6 - 
haloalkylamino, di-(C r C 6 -alkyl )amino or di-CCi-Q-haloalky^amino, where the 
abovementioned alkyl, cycloalkyl and alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three of the following groups: 
cyano, C r C 4 -alkoxy, C 1 -C 4 -alkylthio, di-(C r C 4 - alkyl )amino, C r C 4 -alkylcarbonyl, 
Q-Q-alkoxycarbonyl, C 1 -C 4 -alkoxy-C 1 -C 4 -alkoxycarbonyl, di-(C r C 4 -alkyl)amino-C r 
C 4 -alkoxycarbonyl, 

hydroxycarbonyl, C x -C 4 -alkylaminocarbonyl, di-(C r C 4 -alkyl)aminocarbonyl, 
aminocarbonyl, Cj-Q-alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 
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phenyl, heterocyclyl, phenyl-C r C 6 -alkyl, heterocyclyl-C r C 6 -alkyl, phenoxy, 
heterocyclyloxy, where the phenyl and the heterocyclyl radical of the last-mentioned 
substituents may be partially or fully halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy; 

R 10 is C r C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 - 
C 6 -cycloalkyl, hydroxyl, C r C 6 -alkoxy, C 3 -C 6 -alkenyloxy, C 3 -C 6 -alkynyloxy, amino, 
C r C 6 -alkylamino, dHCx-Q-alkyOamino or C r C 6 -alkylcarbonylamino, where the 
abovementioned alkyl, cycloalkyl and alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three radicals from the following group: 
cyano, (VQ-alkoxy, Q-Q-alkylthio, di-(C r C 4 -alkyl)amino, (VQ-alkylcarbonyl, C r 
C 4 -alkoxycarbonyl, C r C 4 -alkoxy-C r C 4 -alkoxycarbonyl 3 di-(C 1 -C 4 -alkyl)amino-C r C 4 - 
alkoxycarbonyl, hydroxycarbonyl, C r C 4 -alkylaminocarbonyl, di-(C r C 4 - 
alkyl)aminocarbonyl, aminocarbonyl, C r C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 
phenyl, heterocyclyl, phenyl-C r C 6 -alkyl or heterocyclyl-Q-C 6 -alkyl, where the phenyl 
or heterocyclyl radical of the four last-mentioned substituents may be partially or fully 
halogenated and/or may carry one to three of the following radicals: 
nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy; 

R n ,R 12 are C r C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -alkynyl or (VQ-alkylcarbonyl; 

1 is 0 to 6; 

m is 2 to 4; 

n is 1 to 5; 

p is 2 to 5; 

and their agriculturally useful salts. 

2. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1 where 
R l is halogen, C r C 6 -alkyl, C r C 6 -haloalkyl, C r C 6 -alkoxy, C r C 6 -alkylthio, heterocyclyloxy or 
phenylthio, where the two last-mentioned radicals may be partially or fully halogenated and/ or 
may carry one to three of the substituents mentioned below: 
nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy; 
R 5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 OPSR 8 R 9 , NR 10 R n or N- 
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bonded heterocyclyl which may be partiallyor fully halogenated and/or may carry one to three 
of the following radicals: 

nitro, cyano 5 C r C 4 -alkyl, C^Q-haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy . 

3. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1, where 

R 5 is halogen, OR 7 , NR 10 R U or N-bonded heterocyclyl which may be partially or My halogenated 
and/or may carry one to three of the following radicals: 
nitro, cyano, C r C 4 -alkyl, Ci-Q-haloalkyl, C r C 4 -alkoxy or Q-Q-haloalkoxy. 

4. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1, where 
R 7 is C r C 6 -alkyl, C r C 20 -alkylcarbonyl, 

Q-Q-alkoxycarbonyl, (C r C 20 -alkylthio)carbonyl, N 5 N-d<Q-C 6 -alkyl)aminocarbonyl ? 
phenyl, phenylcarbonyl or phenoxy-C r C 6 -alkylcarbonyl, where the phenyl radical of 
the three last-mentioned substituents may be partially or My halogenated and/or may 
carry one to three of the following radicals: 

nitro, cyano, C r C 4 -alkyl, C r C 4 -haloalkyl, C r C 4 -alkoxy or C r C 4 -haloalkoxy ; 
R 10 is C r C 6 -alkyl or C r C 6 -alkoxy; 
R 11 is C r C 6 -alkyL 

5. A cyclohexenonequinolinoyl derivative of the formula I as claimed in claim 1, where 
R 6 is nitro, halogen, cyano, C x -C 6 - alkyl, C r C 6 -haloalkyl, di-(C 1 -C 6 -alkoxy)methyl, di- 

(C r C 6 -alkylthio)methyl, (C 1 -C 6 -alkoxy)(C 1 -C 6 -alkylthio)- 

methyl, hydroxyl, C r C 6 -alkoxy, Ci-Q-haloalkoxy, C r C 6 -alkoxycarbonyloxy, Cj-Q- 
alkylthio, C r C 6 -haloalkylthio, (VQ-alkylsulfinyl, Ci-Q-haloalkylsulfinyl, C r C 6 - 
alkylsulfonyl, C r C 6 -haloalkylsulfonyl, (VQ-alkylcarbonyl, C r C 6 -haloalkylcarbonyl, 
Cj-Q-alkoxycarbonyl or C^Cg-haloalkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, together form an -CKCH^-O-, 
-0-(CH 2 ) m -S-, -S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-CCH^ chain which maybe substituted 
by one to three radicals from the following group : 
halogen, cyano, Cj-Q-alkyl, C r C 4 -haloalkyl or Cj-Q-alkoxycarbonyl; 

or 

two radicals R 6 , which are linked to the same carbon, together form a -(CH^ chain 
which may be interrupted by oxygen or sulfur and/or may be substituted by one to 



6 



four radicals from the following group : 

halogen, cyano, C r C 4 -alkyl, Q-C^haloalkyl or C r C 4 -alkoxycarbonyl ; 

or 

two radicals R 6 , which are linked to the same carbon, together with this carbon form 
a carbonyl group. 

6. A process for preparing compounds of the formula I as claimed in claim 1 where R 5 = halogen, 
which comprises reacting a cyclohexanedione derivative of the formula HI, 




in 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1, with a halogenating agent. 
7. A process for preparing compounds of the formula I as claimed in claim 1 where R 5 = OR 7 , 
OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 or OPSR^R 9 , which comprises reacting a cyclohexanedione derivative 
of the formula III, 



R 3 




III 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1, with a compound of the formula 
IVo, IVp,IVY,Iv8 orIVs, 

L'-R 7 L ! -S0 2 R 8 L'-PR'R 9 L'-POR'R 9 L^PSR'R 9 

(IVa) (IVP) (IVy) (TVS) (IV e) 



7 



where the variables R 7 to R 9 are each as defined in claim 1 and L 1 is a nucleophilically replaceable 
leaving group. 

8. A process for preparing compounds of the formula I as claimed in claim 1 where R 5 = OR 7 , SR 7 , 
POR 8 R 9 , NR 10 R n , ONR u R 12 ? N-linked heterocyclyl or 0-(N-linked heterocyclyl), which comprises 
reacting a compound of the formula I a (= I where R 5 = halogen, OS0 2 R 8 ), 




I where R 5 - halogen or OS0 2 R 8 

where the variables R 1 to R 3 , R 6 and 1 are each as defined in claim 1, with a compound of the formula 

Va,Vp, Vy,V5,Vs,Vti, V&, 

HOR 7 HSR 7 HPOR 8 R 9 HNR 10 R n HONR u R 12 

(Va) (VP) (Vy) (V5) (Vs) 

H(N-linked H(ON-linked 
heterocyclyl) heterocyclyl) 
Vri V£ 
where the variables R 7 to R 12 are each as defined in claim 1, if appropriate in the 

presence of a base. 

9. A process for preparing compounds of the formula I as claimed in claim 1, where R 5 = SOR 8 , 
S0 2 R 8 , which comprises reacting a compound of the formula Ip (=1 where R 5 - SR 8 ) 5 
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where the variables R 1 to R 8 and 1 are each as defined in claim 1, with an oxidizing agent. 

10. A composition, comprising a herbicidally effective amount of at least one cyclohexenon- 
equinolinoyl derivative of the formula I or an agriculturally useful salt of formula I as claimed in claim 
1 and auxiliaries which are customarily used for formulating crop protection agents. 

11. A process for preparing compositions as claimed in claim 10, which comprises mixing a 
herbicidally effective amount of at least one cyclohexenonequinolinoyl derivative of the formula I or 
an agriculturally useful salt of formula I and auxiliaries which are customarily used for formulating 
crop protection agents. 

12. Amethod for controlling undesirable vegetation, which comprises allowing a herbicidally effective 
amount of at least one cyclohexenonequinolinoyl derivative of the formula I or an agriculturally useful 
salt of formula I as claimed in claim 1 to act on plants, their habitat and/or on seeds. 

13. The use of cyclohexenonequinolinoyl derivatives of the formula I or their agriculturally useful 
salts as claimed in claim 1 as herbicides. 



9 
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Cyc lohe xenone qu ino 1 inoy 1 der ivat ive s 

The present invention relates to novel cyclohexenonequinolinoyl 
5 derivatives of the formula I, 



10 




15 where : 

Ri is hydrogen, nitro, halogen, cyano, Ci— Ce— alkyl, 

Cl ^c 6 _haloalkyl, Ci-C 6 -alkoxyiminomethyl, 
d-Ce-alkoxy, C x -<: 6 -haloalkoxy, Ci-C 6 -alkylthio, 

20 Cx-Ce-haloalkylthio, Ci-C 6 -alkY lsulf inyl, 

d-Ce-haloalkylsulfinyl, Ci-C 6 -alkylsulf onyl, 

Ci-C 6 — haloalkylsulf onyl , aminosulf onyl , 

N— ( d— C 6 — alkyl ) aminosulf onyl , 

N , N— di-( Ci-C 6 -alkyl ) aminosulf onyl , 

25 n— ( Ci-Ce-alkylsulf onyl ) amino , 

N— ( Ci-C 6 — haloalkylsulf onyl ) amino , 
N-(Ci-C 6 -al^yl)-N-(Ci-C 6 -alkylsulfonyl) amino, 
N _( Ci-C 6 -alky 1 )-N-( C !-C 6 -haloalkylsulf onyl ) amino , 
phenoxy, heterocyclyloxy , phenylthio or 

30 heterocyclylthio, where the four last-mentioned 

radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
substituents : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, 
35 Ci-C 4 -alkoxy or Ci-C 4 -haloalkoxy ; 

r2, r3 are hydrogen, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl or 

halogen; 

40 

r4 is a compound Ila or lib 



45 




where 

10 

R 5 is halogen, OR 7 , SR 7 , S0R 8 r S0 2 R 8 , OS0 2 R 8 / POR 8 R 9 , 

OPR 8 R 9 , OPOR 8 R 9 , OPSR 8 R 9 , NR 10 R xl f ONR^R 12 , N-linked 
heterocyclyl or 0-(N-linked heterocyclyl), where 
the heterocyclyl radical of the two last-mentioned 
15 substituents may be partially or fully halogenated 

and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C4-alkyl, Cx-C4-haloalkyl, 
Ci-C 4 -alkoxy or Ci-C 4 -haloalkoxy ; 



20 



25 



30 



R 6 is nitro, halogen, cyano, Ci— 0$— alkyl, 

Ci— Ce— haloalkyl , di- ( C 1 -C6-alkoxy ) methyl , 
di- ( Ci-C 6 -alkylthio )methyl , 

(Ci-C 6 -alkoxy) (Ci-C 6 -alkylthio)methyl , hydroxy, 
C i— C e— a 1 ko xy , C i— C g— ha 1 o a 1 koxy , 
Ci-C 6 -alkoxycarbonyloxy, Ci— Ce— alkylthio, 
Ci-C 6 — haloalkylthio, Ci-C 6 — alkylsulf inyl, 
Ci— Ce— haloalkylsulf inyl , 

Ci-C 6 — alkylsulf onyl , Ci-C 6 — haloalkylsulf onyl , 
Ci— Ce— alkylcarbony 1 , Cx— Ce— haloalky Icarbonyl , 
Ci— Ce— alkoxycarbonyl or Ci— C 6 — haloalkoxycarbonyl; 



or 

35 

two radicals R 6 , which are linked to the same carbon, 
together form an -0-(CH 2 ) m -0-, -0- (CH 2 )m~S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which 
may be substituted by one to three radicals from 
40 the following group: 

halogen, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



or 

45 



3 

two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) P chain which may be 
interrupted by oxygen or sulfur and/or may be 
substituted by one to four radicals from the 
following group: 

halogen, cyano, C 1 -C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 

or 

two radicals R 6 , which are linked to the same carbon, 

together form a methylidene group which may be 
substituted by one or two radicals from the 
following group: 

halogen, hydroxy 1, formyl, cyano, Cx-Ce-alkylr 
Ci-Cs-haloalkyl, Ci-C 6 -alkoxy , Cx-Ce-haloalkoxy, 
d-Cg-alkylthio, Ci-C6- haloalk y lthio ' 
Ci-Ce-alkylsulfinyl, Ci-C 6 -haloalkylsulf inyl, 
Cl -C 6 -alkylsulfonyl or Ci-C 6 -haloalkylsulf onyl ; 

or 

two radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group; 

or 

two radicals R 6 , which are linked to different carbons, 
together form a -(CH 2 ) n chain which may be 
substituted by one to three radicals from the 
following group: 

halogen, Ci-C 6 -alkyl, Ci-C 6 -alkoxy, hydroxyl or 
Cx-Ce-alkoxycarbonyl ; 

r7 is d-Ce-alkyl, C 3 -C 6 -alkenyl , C 3 -C 6 -haloalkenyl, 

C 3 _c 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 

Ci-C 2 o-alkylcarbonyl , C 2 -C6-al k enylcarbonyl, 

C 2 -c 6 -alkyny lcarbony 1 , C 3 -C 6 -cycloalkylcarbony 1 , 

d-Ce-alkoxycarbony 1 , C 3 -C 6 -alkenyloxycarbonyl , 

C 3 — C 6 — alkynyloxycarbonyl , 

( Ci-C 20 -alkylthio ) carbonyl , 

Ci— C 6 — alkylaminocarbonyl , 

C 3 — c 6 — alkenylaminocarbonyl , 

C 3 -C 6 — alkynylaminocarbonyl , 

N , N-di— ( Ci-Ce— alkyl ) aminocarbony 1 , 
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N— (C3— Cg— alkenyl )— N— (Ci— Cg— alkyl ) aminocarbonyl, 
N— {C3— Cg— alkynyl )— N— (Ci— Cg— alkyl ) aminocarbonyl, 
N— ( C 1 — C g— a 1 koxy ) — N— ( Cj— C 6 -alkyl ) aminocarbonyl , 
N— ( C3— Cg— alkenyl ) -N— ( Ci-Cg— alkoxy ) aminocarbonyl , 
N— ( C 3— C e— a lkyny 1 ) -N— ( C 1— C g— alkoxy ) aminoc ar bony 1 , 
di— ( Cx— C 6 — alkyl ) -aminothiocarbonyl , 

Ce— alkylcarbonyl— Ci— Cg— alkyl , 
Ci—Cg— alkoxy imino—Cx-Cg— alkyl , 
N— ( C 1— C 6— a 1 ky 1 amino ) imi no— C 1— C g— a 1 ky 1 or 
N f N— di— ( Ci— Cg— alkylamino ) imino-Ci— Cg— alky 1 , where 
the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
groups : 

cyano, C1-C4— alkoxy, C1-C4— alkylthio, di— (Ci— C4— 

alkyl ) amino , Ci— C4— alky Icarbony 1 , 

C 1— C 4— a Iko xy c ar bony 1 , 

C1—C4— alkoxy— Ci—C4—alkoxycarbonyl , 

di— ( C1—C4— alkyl ) amino— Ci— C4— alkoxycarbonyl , 

hy dr oxy car bony 1, Ci— C 4 — alkylaminocarbonyl , 

di— ( C1—C4— alkyl ) aminocarbonyl , aminocarbonyl , 

C1-C4— alky Icarbony loxy or C 3 — Cg— cycloalkyl ; 

phenyl , heterocyclyl , phenyl— Ci— Cg— alkyl , 
heterocyclyl-Ci— Cg— alkyl , 
phenylcarbony 1-Ci-Cg— alkyl , 

heterocyclylcarbonyl— Ci— Cg— alkyl , phenylcarbonyl , 
heterocyclylcarbonyl , phenoxycarbonyl , 
heterocyclyloxycarbony 1 , phenoxythiocarbony 1 , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-Cg-alkylcarbonyl , 
heterocyclyloxy-Ci-Cg-alkylcarbonyl, 
pheny laminocarbonyl , 

N— (Cx— Cg— alkyl )— N— ( phenyl ) aminocarbonyl, 
heterocyclylaminocarbonyl , 

N— ( Ci— Cg— alkyl )— N— ( heterocyclyl ) aminocarbonyl , 
phenyl— C 2— Cg—alkenylcarbonyl or 
heterocyclyl— C 2— Cg—alkenylcarbonyl, where the 
phenyl and the heterocyclyl radical of the 20 
last-mentioned substituents may be partially or 
fully halogenated and/or may carry one to three of 
the following radicals: 

nitro, cyano, Ci— C 4 — alkyl, C1-C4— haloalkyl, 
Ci— C4— alkoxy or Ci— C4— haloalkoxy ; 
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are Cr-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl , C 3 -C 6 --cycloalkyl, 
hydroxyl, Cr-C 6 -alkoxy, amino, Ci-C6-alkylamino, 
d-Ce— haloalkylamino, di-(Ci-C6— 

alkyl) amino or di-td-Ce-haloalkyl) amino, where the 
abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
groups : 

cyano, C1-C4— alkoxy , C1-C4— alkylthio, di— (C1-C4— 
alkyl) amino, Ci— C4 — alkylcarbonyl , 
C i-C 4— a lkoxy c ar bony 1 , 
Ci-C 4 -alkoxy-Ci-C4-alkoxycarbonyl , 
di— ( C1-C4— alkyl ) amino-Ci-C 4 — alkoxycarbonyl , 
hydroxycarbonyl , Ci_C 4 _alky laminocarbonyl , 
di— ( Ci— C 4 — alky 1 ) aminocarbonyl , aminocarbony 1 , 
Ci«C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl ; 

phenyl, heterocyclyl, phenyl-Ci-C 6 -alkyl, 
heterocyc ly l-Ci-Ce— alky 1 , phenoxy , heterocycly loxy , 
where the phenyl and the heterocyclyl radical of 
the last-mentioned substituents may be partially 
or fully halogenated and/or may carry one to three 
of the following radicals; 

nitro, cyano, C!-C4— alkyl, C1-C4— haloalkyl, 
d— C 4 — alkoxy or Ci— C 4 — haloalkoxy ; 

is Ci-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -c 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 
hydroxyl, Ci-C 6 -alkoxy , C 3 -C 6 -alkenyloxy , 
C 3 -C 6 -alkynyloxy, amino, Ci-C 6 -alkylamino, 
di-(Ci-C 6 -alkyl) amino or Ci-C 6 -alkylcarbonylamino, 
where the abovementioned alkyl, cycloalkyl and 
alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three radicals 
from the following group: 
cyano, Ci-C 4 -alkoxy , Ci-C 4 -alkylthio, 
di- ( Ci-C 4 -alkyl ) amino , Ci-C 4 -alkylcarbonyl , 
Ci-C 4 -alkoxycarbonyl , 
Ci-C 4 -alkoxy-Ci-C 4 -alkoxycarbonyl, 
di-(Ci-C 4 -alkyl)amino-Ci-C 4 -alkoxycarbonyl, 
hydroxycarbonyl, C 1 -C 4 -alkylaminocarbonyl, 
di - (Ci-C 4 -alkyl ) aminocarbonyl , aminocarbonyl , 
Ci-C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 
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phenyl, heterocyclyl, phenyl-Ci-C 6 -alkyl or 
heterocyclyl-Ci-Ce-alkyl, where the phenyl or 
heterocyclyl radical of the four last-mentioned 
substituents may be partially or fully halogenated 
5 and/or may carry one to three of the following 

radicals : 

nitro, cyano, Ci-C 4 -alkyl, C 1 -C 4 -haloalkyl / 
Ci-C 4 -alkoxy or Ci-C 4 -haloalkoxy ; 

10 R 11 , Ri2 are Ci-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -alkynyl or 

Ci-C6-alkylcarbonyl ; 



15 



20 



1 is 0 to 6; 

m is 2 to 4; 

n is 1 to 5; 

p is 2 to 5; 



and their agriculturally useful salts. 

25 Moreover, the invention relates to processes for preparing 

compounds of the formula I, to compositions comprising them and 
to the use of these derivatives or the compositions comprising 
them for controlling harmful plants. 

30 The literature, for example WO 98/12 180 and EP-A 283 261, 
discloses quinolinoyl or fused phenyl derivatives which are 
linked to an unsubstituted or substituted 

( l-hydroxy-3-oxo-cyclohex-l~en-2-yl)carbonyl radical. However, 
the herbicidal properties of the prior art compounds and their 
35 compatibility with crop plants are not entirely satisfactory. 

It is an object of the present invention to provide other 
biologically, in particular herbicidally , active compounds. 



40 



We have found that this object is achieved by the 
cyclohexenonequinolinoyl derivatives of the formula I and their 
herbicidal action. 



Furthermore, we have found herbicidal compositions which comprise 
the compounds I and have very good herbicidal action. Moreover, 
we have found processes for preparing these compositions and 
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methods for controlling undesirable vegetation using the 
compounds I . 

Depending on the substitution pattern, the compounds of the 
5 formula I may contain one or more chiral centers, in which case 
they are present as enantiomers or mixtures of diastereomers - The 
invention provides both the pure enantiomers or diastereomers and 
their mixtures. 

° The compounds of the formula I may also be present in the form of 
their agriculturally useful salts, where the type of salt is 
usually immaterial. In general, the salts of those cations and 
the acid addition salts of those acids are suitable whose cations 
and anions, respectively, do not negatively affect the herbicidal 
action of the compounds I. 



Suitable cations are, in particular, ions of the alkali metals, 
preferably lithium, sodium and potassium, of the alkaline earth 
metals, preferably calcium and magnesium, and of the transition 
metals, preferably manganese, copper, zinc and iron, and also 
ammonium, where, if desired, one to four hydrogen atoms may be 
replaced by Ci— C 4 — alkyl, hydroxy— Ci—C 4 — alkyl, 

C 1 -C 4 -alkoxy-Ci-C 4 -alkyl, hydroxy-Ci-C 4 -alkoxy-Ci-C 4 -alkyl, phenyl 
or benzyl, preferably ammonium, dimethylammonium, 
diisopropylammonium, tetramethylammonium, tetrabutylammonium, 
2 - ( 2 -hydroxyeth- 1 -oxy ) eth- 1 -y lammonium , 

di ( 2 -hydroxyeth- 1-yl ) ammonium, trimethylbenzy lammonium, 
furthermore phosphonium ions, sulfonium ions, preferably 
tri(Ci-C 4 — alkyl )sulfonium and sulfoxonium ions, preferably 
tri (Ci-C 4 — alkyl ) sulfoxonium. 



Anions of useful acid addition salts are primarily chloride, 
bromide, fluoride, hydrogen sulfate, sulfate, dihydrogen 
35 phosphate, hydrogen phosphate, nitrate, hydrogen carbonate, 

carbonate, hexaf luorosilicate, hexaf luorophosphate, benzoate and 
also the anions of Ci-C 4 -alkanoic acids, preferably formate, 
acetate, propionate and butyrate. 



40 The organic moieties mentioned for the substituents R 1- R i2 or as 
radicals on phenyl and heterocyclyl radicals are collective terms 
for individual enumerations of the particular group members. All 
hydrocarbon chains, i.e. all alkyl, haloalkyl, alkoxy, 
haloalkoxy, alkylthio, haloalkylthio, alkylsulfynyl, 

45 haloalkylsulfynyl, alkylsulf onyl, haloalkylsulf onyl, 

N-alkylaminosulfonyl, N,N-dialkylaminosulf onyl, N-alkylamino, 
N,N-dialkylamino, N-haloalkylamino, N-alkoxyamino, 
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N-alkoxy-N-alkylamino , N-alkylcarbonylamino , 
N— alkyl su If onyl amino , N— haloalkylsulf ony lamino , 
N-alkyl-N-alkylsulfony lamino, N-alkyl-N-haloalkylsulf onylamino, 
alkylcarbonyl , haloalkylcarbonyl , alkoxycarbonyl , 
5 haloalkoxycarbonyl, alkylthiocarbonyl, alkylcarbonyloxy , 
alkylaminocarbony 1 , dialkylaminocarbonyl , 
dialkylaminothiocarbonyl , alkoxyalkyl , dialkoxymethyl , 
dialky lthiomethy 1 , ( alkoxy ) ( alkylthio ) methyl , alky lcarbony lalky 1 , 
alkoxyiminomethyl , alkoxyiminoalkyl , N— ( alky lamino ) iminoalkyl , 
10 N-( dialky lamino) iminoalkyl, pheny lalkeny lcarbony 1, 
heterocyclylalkeny lcarbony 1 , phenoxyalky lcarbony 1 , 
heterocycly loxyalkylcarbonyl , N— alkoxy-N— alkylaminocarbony 1 , 
N— alky 1-N— pheny laminocarbony 1 , 

N— alky 1-N— heterocycly laminocarbonyl, alkoxycarbonyloxy, 
15 pheny lalky 1, heterocycly lalky 1, phenylcarbonylalkyl, 
heterocyc ly lcarbony lalky 1, dialky laminoalkoxycarbonyl, 
alkoxyalkoxycarbonyl , alkenylcarbonyl , alkenyloxycarbonyl , 
alkeny laminocarbonyl , N— alkeny 1— N— alkylaminocarbony 1 , 
N— alkenyl— N— alkoxy aminocarbonyl , alkyny lcarbony 1 , 
20 alkynyloxycarbonyl, alkynylaminocarbonyl, 

N— alkyny 1—N— alkylaminocarbony 1 , N— alkyny 1— N— alkoxyaminocarbonyl , 
alkenyl, alkyny 1, haloalkenyl, haloalkynyl, alkenyloxy, 
alkynyloxy and alkoxyalkoxy moieties, may be straight-chain or 
branched. Unless indicated otherwise, halogenated substituents 
25 preferably carry one to five identical or different halogen 
atoms. The term ''halogen" in each case represents fluorine, 
chlorine, bromine or iodine. 

Examples of other meanings are: 

30 

_ d-C 4 -alkyl: for example methyl, ethyl, propyl, 1-methylethyl, 
butyl, 1-methy Ipropyl , 2-methylpropyl or 1, 1-dimethylethyl; 

35 Ci— C 6 — alkyl, and the alkyl moieties of 

Ci-C 6 — alkoxy imino-Ci-Ce—ai^y 1 / 
N— ( Ci— C 6 — alky lamino ) imino-Ci— C 6 — alkyl , 
N— ( d i— C i— C 6 — a 1 ky 1 ami no ) imi no— C x— C 6— a 1 ky 1 , 
N - ( C i«C 6 -a lkoxy ) -N- ( C i-C 6 - 

4 q a 1 ky 1 ) — aminoc ar bony 1 , 

N _( C 3 -C 6 -alkenyl )-N-( Ci-C 6 -alkyl ) aminocarbonyl , 
(C 3 -c 6 -alkynyl J-N-fCi-Ce-alkyl ) aminocarbonyl , 
N— (Ci-Ce— alkyl)- N— pheny laminocarbonyl, N— ( C i— C 6 — a 1 ky 1 ) — N— 
heterocycly laminocarbonyl, pheny 1-Ci-C 6 — alkyl, N— (Ci— C^— 

45 alkyl )-N-(Ci-C 6 ^lkylsulfonyl) amino, N-(Ci-C 6 -alkyl)-N- 

( Ci-C 6 -haloalkylsulf onyl ) amino , heterocyc lyl-Cx-Ce-alkyl t 
pheny lcarbony l-Cx-Ce— alkyl , heterocyc ly lcarbony l-<:i-C 6 — alkyl : 
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C 1 -C 4 -alkyl as mentioned above, and also, for example, pentyl, 

1- methylbuty 1 , 2^methylbutyl , 3-methylbutyl , 

2 , 2-dimethy lpropyl , 1-ethylpropyl , hexyl , 1 , l-dimethy lpropy 1 , 
1 , 2-dimethy lpropyl , 1-methylpenty 1 , 2-^ethy lpentyl , 
3-methy lpentyl , 4-methylpentyl , 1 , 1-dimethy lbutyl , 

1 . 2- dimethylbutyl , 1 , 3-dimethylbuty 1 , 2 , 2-dimethy lbutyl , 

2. 3- dimethy lbutyl, 3 , 3-dimethy lbutyl , 1-ethy lbutyl , 

2- -ethylbuty 1 , 1,1, 2-trimethylpropyl , 1-ethy 1-1-methy lpropyl 
or l-ethyl-3-methylpropyl ? 

Ci-C 4 -haloalkyl: a Ci-C 4 -alkyl radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
chloromethyl , dichloromethyl , trichloromethyl, f luoromethyl, 
dif luoromethyl, tr if luoromethyl, chlorof luoromethyl, 
dichlorof luoromethyl, chlorodif luoromethyl, 2-f luoroethyl, 
2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2 , 2-dif luoroethyl, 
2,2, 2-tr if luoroethyl , 2 -chloro-2-f luoroethyl , 

2- chloro-2 , 2 -dif luoroethyl , 2 , 2-dichloro-2-f luoroethyl , 

2.2.2 - trichloroethy 1 , pentaf luoroethyl , 2-f luoropropy 1 , 

3- f luoropropyl , 2 , 2 -dif luoropropy 1 , 2 , 3 -dif luoropropy 1 , 
2 -chloropr opy 1 , 3 -chloropr opy 1 , 2,3 -dichloropropy 1 , 
2-bromopropyl , 3-bromopropyl , 3,3, 3-trif luoropropyl , 

3.3. 3- trichloropropyl , 2,2,3,3, 3 -pentaf luoropropy 1 , 
heptaf luoropropyl , 1- ( f luoromethyl ) -2-f luoroethyl , 

1 - ( chloromethyl ) -2-chloroethyl , 1- ( bromomethy 1 ) -2-bromoethyl , 

4- f luorobutyl, 4-chlorobutyl, 4-bromobutyl or 
nonaf luorobutyl ; 

Ci--C 6 -haloalkyl, and the haloalkyl moieties of 
N-Ci-C 6 -haloalkylamino: Ci-C 4 -haloalkyl, as mentioned above, 
and also, for example, 5— f luoropentyl, 5-chloropentyl , 

5- bromopenty 1 , 5— iodopenty 1 , undecaf luoropentyl , 

6- fluorohexyl, 6-chlorohexyl , 6— bromohexyl , 6— iodohexyl or 
dodecaf luorohexyl ; 

Ci-C 4 -alkoxy: for example methoxy, ethoxy, propoxy, 
1-methylethoxy, butoxy, 1-methy lpropoxy , 2-methylpropoxy or 
1 , 1-dimethy lethoxy ; 

d-Cg-alkoxy, and the alkoxy moieties of N-Ci-C 6 -alkoxyamino, 

di-(Ci-C 6 -alkoxy)methyl, 

( Ci-C 6 -alkoxy ) ( Ci-C 6 -alkylthio ) -methyl , 

Ci-C 6 -alkoxyiminomethyl , Ci-C 6 -alkoxyimino-Ci-<: 6 -alkyl , 

N_( d-Cg-alkoxy )-N-( C!-C 6 -alky 1 ) aminocarbonyl , 

N _( c 3 -C 6 -alkenyl )-N-( Cx-Cs-alkoxy ) aminocarbonyl and 



0050/49365 



10 

N- ( C 3-C 6-a Iky ny 1 ) — N— ( C i-C 6 -a lkoxy ) aminoc ar bony 1 : C i-C 4 -a lkoxy 
as mentioned above, and also, for example, pentoxy, 

1- methy lbutoxy , 2-methy lbutoxy , 3-methy lbutoxy , 
1 , 1-dimethy lpropoxy , 1 , 2— dimethy Ipropoxy , 

5 2,2 -dimethy lpropoxy , 1 -ethy lpropoxy , hexoxy , 1 -met hy lpentoxy , 

2- methylpentoxy, 3-methy lpentoxy, 4 -methy lpentoxy, 

1 . 1 - dimethy lbutoxy , 1 , 2 -dimethy lbutoxy , 1 , 3 -dimethy lbutoxy , 

2 . 2 - dimethy lbutoxy , 2,3 -dimethy lbutoxy , 3,3 -dimethy lbutoxy , 
1-ethy lbutoxy, 2 -ethy lbutoxy, 1, 1, 2 -trimethy lpropoxy, 

10 1, 2, 2-trimethy Ipropoxy, 1 -ethyl- 1-methy Ipropoxy or 

1 -ethy 1—2 -methy Ipropoxy ; 



Ci— C 4 — haloalkoxy: a Ci— C 4 — alkoxy radical as mentioned above 

which is partially or fully substituted by fluorine, 

chlorine, bromine and/or iodine, i.e., for example, 

f luoromethoxy, dif luoromethoxy , trif luoromethoxy , 

chlorodif luor omethoxy , bromodif luoromethoxy , 2— f luoroethoxy , 

2— chloroethoxy , 2— bromomethoxy , 2— iodoethoxy , 

2 , 2— dif luoroethoxy , 2,2, 2— trif luoroethoxy , 

2-chloro— 2— f luoroethoxy , 2— chloro— 2 , 2-dif luoroethoxy , 

2 . 2- dichloro-2-f luoroethoxy , 2,2, 2-trichloroethoxy , 
pent af luoroethoxy , 2— f luoropropoxy , 3— f luoropropoxy , 

2— chloropropoxy , 3— chlor opropoxy , 2— bromopropoxy , 

3— bromopropoxy , 2 , 2— dif luoropropoxy , 2 , 3— dif luoropropoxy , 

2 . 3- dichlor opropoxy, 3,3, 3— trif luoropropoxy , 

3,3, 3— trichloropropoxy , 2,2,3,3, 3— pentaf luoropropoxy , 
hept af luor opropoxy , 1— ( f luor ome thy 1 ) — 2— f luor oe thoxy , 
1— (chlorome thy 1)— 2— chloroethoxy, 
1— ( bromomethyl )— 2— bromoe thoxy , 4— f luorobutoxy , 

4— chlorobutoxy, 4— bromobutoxy or nonaf luorobutoxy ; 



d-<: 6 — haloalkoxy: Ci— C 4 — haloalkoxy as mentioned above, and 
also, for example, 5— f luoropentoxy, 5— chlorppentoxy , 

5— br omopent oxy , 5— iodopent oxy , undeca f luoropentoxy , 

6— f luor ohexoxy , 6— chlor ohexoxy , 6— bromohexoxy , 6— iodohexoxy 
or dodecaf luorohexoxy; 



Ci-C 4 — alkylthio: for example methylthio, ethylthio, 
propylthio, 1-methy lethylthio, butylthio, 1-methy lpropylthio, 
2-nnethylpropylthio or 1 , 1-dimethy lethylthio; 



— Ci— C 6 — alkylthio, and the alkylthio moieties of 

(Ci-C 6 -alkylthio)carbonyl, di-(Ci-C 6 -alkylthio)methyl and 
45 (Ci-C 6 -alkoxy)-(Ci-C 6 -alkylthio)methyl: Ci-C 4 -alkylthio as 

mentioned above, and also, for example, pentylthio, 
1-methy lbuty lthio , 2-methy Ibutylthio , 3-methy lbutylthio , 
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2 , 2-dimethy Ipropy Ithio , 1-ethy lpropylthio , hexy lthio , 

1 . 1- dimethy lpropylthio , 1 , 2-dimethylpropy lthio , 

1-methy lpenty lthio , 2-methylpenty lthio , 3-methy lpenty lthio , 
4-^nethylpenty lthio , 1 , 1-dimethy Ibuty lthio , 

1 . 2- dimethy lbuty lthio , 1 , 3-dimethy lbuty lthio , 
2 , 2-dimethy lbuty lthio , 2 , 3-dimethy lbuty lthio , 

3 . 3- dimethylbuty lthio , 1-ethy lbuty lthio , 2-ethy lbuty lthio , 
1,1, 2-tr imethy Ipropy lthio , 1,2, 2-tr imethy Ipropy lthio , 

1- ethy 1— 1-methy Ipropy lthio or 1-ethy 1-2-methy Ipropy lthio; 

Ci-C 2 o-alkylthio as alkylthio radical of 
(Ci-C 2 o-alky lthio )carbonyl: Ci-C 6 -alky lthio as mentioned 
above, and also, for example, hepty lthio, octylthio, 
hexadecylthio or octadecy lthio; 

d— C 4 — haloalkylthio: a Ci— C 4 — alkylthio radical as mentioned 
above which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
fluoromethy lthio , dif luoromethylthio , tr if luoromethylthio , 
chlorodif luoromethy lthio, bromodif luoromethylthio, 

2— f luoroethy lthio, 2— chloroethylthio, 2— bromoethy lthio, 
2— iodoethy lthio , 2 , 2-dif luoroethy lthio , 

2.2. 2— tr if luoroethylthio , 2,2, 2— tr ichloroethy lthio , 
2-chloro-2-f luoroethy lthio, 2-chloro-2 , 2-dif luoroethylthio, 
2 , 2-dichloro— 2— f luoroethylthio, pentaf luoroethylthio, 

2— f luoropropy lthio , 3-f luor opropy lthio , 2-chlor opropy 1th io , 

3— chloropropylthio , 2— bromopropylthio , 3— bromopropy lthio , 

2 . 2- dif luoropropy lthio, 2 , 3-dif luor opropy lthio, 

2 . 3- dichloropropy lthio, 3,3, 3— trif luoropropy lthio, 

3.3. 3- trichloropropy lthio , 2,2,3,3, 3-pentaf luoropropy lthio , 
heptaf luoropropy lthio, l-( fluoromethyl )-2-f luoroethylthio, 
1— (chloromethyl)— 2— chloroethylthio, 

1— (bromomethyl)— 2— bromoethy lthio, 4— f luorobuty lthio, 

4— chlorobuty lthio, 4— bromobutylthio or nonaf luorobuty lthio; 

Ci-C 6 -haloalky lthio: Ci-C 4 -haloalkylthio, as mentioned above, 
and also, for example, 5— f luoropentylthio, 

5— chloropenty lthio , 5— bromopenty lthio , 5— iodopenty lthio , 
undecaf luoropentylthio, 6— f luorohexy lthio, 6— chlorohexy lthio, 

6— bromo hexy lthio, 6— iodo hexy lthio or dodecaf luorohexy lthio; 

Ci-Cg-alkylsulfinyl (Ci-C 6 -alkyl— S (=0)— ) : for example 
methylsulf inyl, ethylsulf inyl, propylsulf inyl, 

1- methylethy lsulf inyl , buty lsulf inyl , 1-methy lpropylsulf inyl , 

2- methylpropylsulf inyl , 1 , 1— dimethylethylsulf inyl , 
pentylsulf inyl , 1-methy lbutylsulf inyl , 2-methylbutylsulf inyl , 
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3-methylbutylsulf inyl , 2 , 2-dimethylpropylsulf inyl , 
1-ethylpropylsulf iny 1 , 1 , 1-dimethylpropylsulf inyl , 

1 . 2- dimethylpropylsulf inyl , hexylsulf inyl , 
1-methylpentylsulf inyl , 2-methylpentylsulf inyl , 
3-*nethylpentylsulf inyl , 4-HKiethylpentylsulf inyl , 

1. 1- dimethylbutylsulf inyl, 1, 2-dimethylbutylsulf inyl, 

1 . 3- dimethylbutylsulf inyl , 2 , 2-dimethylbutylsulf inyl , 
2 , 3-dimethylbutylsulf inyl , 3 , 3-dimethy Ibuty Isulf inyl , 
1— ethylbutylsulf inyl , 2-ethylbutylsulf inyl , 

1,1, 2-trimethylpropylsulf inyl , 1,2, 2-trimethylpropylsulf inyl , 
1— ethyl— 1-methylpropylsulf inyl or 

1- ethyl— 2^nethy lpropylsulf iny 1 ; 

Ci-C 6 — haloalkylsulf inyl: a Ci-C 6 -alkylsulf inyl radical as 
mentioned above which is partially or fully substituted by 
fluorine, chlorine, bromine and/or iodine, i.e., for example, 
f luoromethylsulf inyl, dif luoromethylsulf inyl , 
trif luoromethylsulf inyl , chlorodif luoromethylsulf inyl , 
bromodif luoromethylsulf inyl , 2-f luoroethylsulf inyl , 

2- chloroethylsulf inyl, 2-bromoethylsulf inyl, 

2— iodoethylsulf inyl, 2 , 2-dif luoroethylsulf inyl , 

2.2. 2— trif luoroethylsulf inyl , 2,2, 2-trichloroethylsulf inyl , 
2-chloro— 2— f luoroethylsulf inyl , 

2— chloro— 2 , 2— dif luoroethylsulf inyl , 

2 . 2- dichloro— 2-f luoroethylsulf inyl , pentaf luoroethylsulf inyl , 
2— f luoropropylsulf inyl, 3— f luoropropylsulf inyl, 

2— chloropropylsulf inyl, 3— chloropropylsulf inyl, 
2— bromopropy Isulf inyl, 3— bromopropylsulf inyl, 

2 . 2— dif luoropropylsulf inyl , 2 , 3-dif luoropropylsulf inyl , 

2 . 3- dichloropropy Isulf inyl , 3,3, 3-tr if luoropropylsulf inyl , 

3.3. 3— trichloropropylsulf inyl , 
2,2,3,3, 3— pentaf luoropropylsulf inyl , 
heptaf luoropropylsulf inyl, 

1— { fluoromethyl )— 2— f luoroethylsulf inyl , 
1— ( chloromethy 1 ) — 2— chloroethy Isulf iny 1 , 

l-(bromomethyl) -2-bromoethylsulf inyl, 4-f luorobutylsulf inyl, 

4- chlorobutylsulf inyl , 4— bromobutylsulf inyl , 
nonaf luorobutylsulf inyl, 5— fluoropenty Isulf inyl, 

5— chloropentylsulf inyl , 5— bromopenty Isulf inyl , 

5- iodopenty Isulf inyl, undecaf luoropentylsulf inyl, 

6- f luorohexy Isulf inyl , 6-chlorohexylsulf inyl , 
6— bromohexylsulf inyl, 6— iodohexylsulf inyl or 
dodecaf luorohexylsulf inyl ; 

d-Cg-alkylsulfonyl (Ci-C 6 -alkyl-S (=0) 2 -~) , and the 
alkylsulfonyl radicals of N-fCi-Ce-alkylsulf onyl) amino and 
N-(Ci^6^1kyl)-N-(Ci^ 6 ^l k y lsulfon y 1 ) amino: for example, 



13 

methylsulf onyl , ethy lsulf onyl , propy Isulf onyl , 
l^nethylethylsulf onyl , butylsulf onyl , 1-methylpropylsulf onyl , 

2- methylpropy lsulf onyl, 1 , 1-dimethylethylsulf onyl, 
pentylsulf onyl , 1-methylbuty lsulf onyl f 2-methylbutylsulf onyl , 

3- methy Ibutylsulf onyl, 1 , 1-dimethylpropylsulf onyl, 

1 , 2— dimethy lpropylsulf onyl , 2 , 2-dimethylpropy lsulf onyl , 
l^ethy lpropylsulf onyl , hexylsulf onyl , 1-^nethylpenty lsulf onyl , 
2^methylpentylsulf onyl , 3-methylpentylsulf onyl , 
4^methylpenty lsulf onyl, 1 , 1— dimethy Ibutylsulf onyl, 
1 , 2-<iimethylbutylsulf onyl , 1 , 3-<iimethylbuty lsulf onyl , 

2 . 2- dimethy Ibutylsulf onyl , 2 , 3-dimethy Ibutylsulf onyl , 

3 . 3- dimethy Ibutylsulf onyl , 1-ethy Ibutylsulf onyl , 
2-ethy Ibutylsulf onyl , 1,1, 2-trimethylpropylsulf ony 1 , 

1,2, 2-trimethylpropylsulf onyl , 1-ethy 1-1-methy lpropylsulf onyl 
or 1— ethyl— 2— methylpropylsulf onyl ; 

d-C 6 — haloalkylsulf onyl, and the haloalkylsulf onyl radicals of 

N- ( Ci-C 6 — haloalkylsulf onyl ) amino and 

N-(Ci-C 6 -alkyl)-N-(Ci-C 6 -haloalkylsulfonyl) amino: a 

Ci-C 6 — alkylsulfonyl radical as mentioned above which is 

partially or fully substituted by fluorine, chlorine, bromine 

and/or iodine, i.e., for example, f luoromethylsulf onyl, 

dif luoromethylsulf ony 1 , trif luoromethylsulf onyl , 

chlorodif luoromethylsulf onyl, bromodif luoromethylsulf onyl , 

2— f luoroethylsulf onyl , 2-chloroethylsulf onyl , 

2— bromoethylsulf onyl , 2— iodoethylsulf onyl , 

2 , 2-dif luoroethylsulf onyl, 2,2, 2-trif luoroethylsulf onyl , 

2-chloro— 2— f luoroethylsulf onyl , 

2-chloro-2 , 2— dif luoroethylsulf onyl , 

2 , 2— dichloro— 2— f luoroethylsulf onyl , 

2.2. 2— trichloroethylsulf ony 1 , pentaf luoroethylsulf onyl , 
2— f luoropropylsulfonyl, 3— f luoropropylsulf onyl, 

2— chloropropy lsulf onyl , 3— chloropropylsulf onyl , 
2— bromopropy lsulf onyl , 3— bromopropy lsulf onyl , 

2 . 2- dif luoropropylsulf onyl , 2 , 3-dif luoropropylsulf onyl , 

2 . 3- dichloropropylsulf onyl , 3,3, 3— trif luoropropylsulf onyl , 

3.3. 3— trichloropropylsulf onyl , 
2,2,3,3, 3— pentaf luoropropylsulf onyl , 
heptaf luoropropylsulf onyl , 

1— (f luoromethyl)— 2— f luoroethylsulf onyl, 
1— (chloromethyl)— 2-chloroethylsulf onyl, 

1— ( bromomethyl )— 2— bromoethylsulf onyl , 4— f luorobutylsulf onyl , 

4- chlorobuty lsulf onyl , 4— bromobutylsulf onyl , 
nonaf luorobutylsulf onyl , 5— f luoropentylsulf onyl , 

5- chloropentylsulf onyl , 5— bromopentylsulf onyl , 
5— iodopenty lsulf onyl, 6— f luorohexylsulf onyl, 
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6— bromohexylsulf onyl f 6— iodohexylsulf onyl or 
dodecaf luorohexylsulf onyl ; 

C 1 -c 6 -alkylamino f and the alkylamino radicals of 
N— (Ci— C6— alkylcimino) imino-Ci— C 6 — alkyl: for example 
methy lamino , ethy lamino , propylamino , 1 -methy lethylamino , 
buty lamino , 1 -methy Ipropy lamino , 2 -methy lpropy lamino , 

1. 1 - dimethy le thy lamino, penty lamino, 1 -met hylbuty lamino, 

2 - methy lbuty lamino, 3-methylbutylamino, 

2 . 2 - dimethy lpropy lamino, 1-ethylpropylamino, hexy lamino, 
1, 1-dimethy lpropy lamino, 1 , 2 -dimethy Ipropylamino, 

1 -methy lpenty lamino , 2 -methy lpenty lamino , 

3 - met hy lpenty lamino , 4 -methy lpenty lamino , 

1, 1-dimethy lbuty lamino, 1 , 2 -dimethy lbuty lamino, 

1 . 3 - dimethy lbuty lamino, 2 , 2 -dimethy lbuty lamino, 
2 , 3 -dimethy lbuty lamino, 3 , 3 -dimethy lbuty lamino, 
1 -ethy lbuty lamino, 2 -ethy lbuty lamino, 

1,1, 2 -trimethy lpropy lamino, 1 , 2 , 2 -trimethy lpropy lamino, 
1-ethyl-l-methy Ipropylamino or l-ethyl-2-methylpropylamino; 

(C1-O4— alky lamino )sulf onyl: for example methy laminosulf onyl, 
ethy laminosulf onyl , propylaminosulf onyl , 
1-methylethylaminosulf onyl , butylaminosulf onyl , 
1-^nethylpropylaminosulfonyl, 2-methylpropylaminosulf onyl or 
1 , 1— dimethylethylaminosulfonyl; 

( d-Cg-alkylamino ) sulf onyl : ( C1-C4— a Iky lamino ) sulf ony 1 , as 
mentioned above, and also, for example, pentylaminosulf onyl, 
1-methylbutylaminosulfonyl, 2-methylbutylaminosulf onyl, 

3 - methy lbuty laminosulf onyl, 2 , 2 -dimethy lpropylaminosulf onyl, 

1- ethylpropylaminosulf onyl , hexy lamino sulf onyl , 

1 . 1- dimethy lpropylaminosulf onyl , 

1.2 - dimethy lpropy laminosulf onyl, 1 -methy lpenty laminosulf onyl, 

2- methylpentylaminosulfonyl, 3-methylpentylaminosulfonyl, 

4 - methy lpenty laminosulf onyl, 1 , 1-dimethy lbuty laminosulf onyl, 

1 . 2- dimethylbutylaminosulf onyl, 

1 . 3 - dimethy lbutylaminosulf onyl , 

2 . 2- dimethylbutylaminosulf onyl, 

2 . 3 - dimethy lbutylaminosulf onyl, 

3 , 3 -dimethy lbutylaminosulf onyl, 1-ethy lbuty laminosulf onyl, 

2 -ethy lbutylaminosulf onyl , 

1 , 1 , 2-trimethylpropylaminosulf onyl, 

1,2, 2-trimethylpropylaminosulf onyl , 

1-ethyl-l-methy lpropylaminosulf onyl or 

l-ethyl-2 -methy lpropylaminosulf onyl; 



0050/49365 



15 

di-(Ci-C 4 -alkyl) aminosulf onyl: for example 

N , N-dimethy laminosulf ony 1 , N , N-diethy laminosulf onyl , 

N , N-di- ( 1-methy lethyl ) aminosulf onyl , 

N , N— dipropy laminosulf onyl , N , N-dibuty laminosulf ony 1 , 

N f N-di- ( 1-methylpropyl ) aminosulf onyl, 

N , N-di- ( 2-methylpropyl ) aminosulf ony 1 , 

N , N-di- ( 1 , 1-dimethy lethyl ) aminosulf onyl , 

N-ethyl-N-methylaminosulf onyl, 

N-methy 1-N-propy laminosulf onyl , 

N-methyl-N- ( 1-methy lethyl ) aminosulf onyl , 

N-butyl-N-methylaminosulf onyl, 

N-methyl-N- ( 1-methylpropyl ) aminosulf onyl , 

N-methyl-N- ( 2 -methy lpropy 1 ) aminosulf ony 1 , 

N- ( 1 , 1-dimethy lethyl ) -N-methylaminosulf onyl , 

N-ethy 1-N-propylaminosulf onyl , 

N-ethyl-N- ( 1-methylethyl ) aminosulf onyl , 

N-butyl-N-ethylaminosulf onyl , 

N-ethyl-N- ( 1-methylpropyl ) aminosulf onyl , 

N-ethy 1— N- ( 2-methylpropyl ) aminosulf onyl , 

N-ethyl-N- (1,1 -dimethy lethyl ) aminosulf ony 1 , 

N- ( 1-methylethyl ) -N-propylaminosulf onyl , 

N-butyl-N-propylaminosulf onyl , 

N- ( 1-methylpropyl ) -N-propylaminosulf onyl , 

N- ( 2-methylpropyl ) -N-propylaminosulf onyl , 

N- ( 1 , 1 -dime thy le thy 1 ) -N-propylaminosulf onyl , N-buty 1-N- 

( 1-methylethyl ) aminosulf onyl , 

N- ( 1-methylethyl ) -N- ( 1-methylpropyl ) aminosulf onyl , 

N- ( 1-methylethyl ) -N- (2-methylpropyl ) aminosulf onyl , 

N-( 1, 1-dimethy lethyl )-N-( 1-methy lethyl) aminosulf onyl, 

N-butyl-N- ( 1-methylpropyl ) aminosulf onyl , 

N-buty 1— N- ( 2-methylpropyl ) aminosulf onyl , 

N-butyl-N- ( 1 , 1-dimethy lethyl ) aminosulf onyl , 

N- ( 1-methylpropyl ) -N- ( 2-methylpropyl ) aminosulf onyl , 

N- ( 1 , 1-dimethy lethyl ) -N- ( 1-methylpropyl ) aminosulf onyl or 

N- ( 1 , 1-dimethy lethyl ) -N- (2-methylpropyl ) aminosulf onyl ; 

di-( Ci-C 6 — alkyl ) aminosulf onyl : di- ( Ci--C4-alkyl ) aminosulf onyl , 

as mentioned above, and also, for example, 

N-^nethyl—N—pentyl aminosulf onyl , 

N— methyl— N— ( 1 -methy lbutyl ) aminosulf onyl , 

N-methyl-N— ( 2 -methy lbutyl ) aminosulf onyl , 

N-methy 1— N— ( 3 -methy lbutyl ) aminosulf ony 1 , N-methy 1— N— 

( 2 , 2 -dimethy lpropy 1 ) aminosulf onyl, 

N-^nethyl— N-( 1-ethylpropyl ) aminosulf onyl , 

N— methyl— N—hexy laminosulf onyl , 

N-^nethyl— N— ( 1 , 1-dimethy lpropy 1 ) aminosulf onyl , N— methyl— 
N— ( 1 , 2 -dimethy lpropy 1 ) aminosulf onyl , 
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N— me thy 1— N— ( 1-methylpentyl ) aminosulf onyl , 

N— methyl— N—( 2 -me thy 1 pent yl ) aminosulf onyl , 

N— methyl— N— ( 3 -met hylpentyl ) aminosulf onyl , 

N— methyl— N— ( 4 -met hylpentyl ) aminosulf onyl , N-methyl— N— 
5 ( 1, 1-dimethylbutyl) aminosulf onyl, 

N— methyl— N— ( 1 , 2 -dimethylbutyl ) aminosulf onyl , 

N-methyl— N—( 1 , 3 -dimethylbutyl ) aminosulf onyl, 

N-^nethyl— N— ( 2 , 2 -dimethylbutyl ) aminosulf onyl , 

N — methyl — N — ( 2 , 3 -dimethylbutyl) aminosulf onyl , N-^nethyl— N— 
10 ( 3 , 3 -dimethylbutyl ) aminosulf onyl , 

N— *ne thy 1— n— ( 1-ethylbutyl) aminosulf onyl, 

N— methyl— N—( 2 -e thy Ibutyl ) aminosulf onyl , 

N— methyl— N— ( 1 , 1 , 2-trimethylpropyl ) aminosulf onyl , 

N-methyl— N—( 1 , 2 , 2-trimethylpropyl ) aminosulf onyl , 
15 N— methyl— N— ( 1-ethyl-l-methylpropyl) aminosulf onyl, N— methyl— N— 

( 1 -ethy 1-2 -methylpropyl) aminosulf onyl, 

N— ethyl— N—pentylaminosu If onyl , 

N— ethyl— N— ( 1-methy Ibutyl ) aminosulf onyl , 

N— ethyl— N— ( 2 -methylbutyl ) aminosulf onyl , 
20 N— ethyl— N— ( 3-methylbutyl ) aminosulf onyl, 

N— ethyl— N— ( 2 , 2-dimethylpropyl ) aminosulf onyl , 

N— ethyl— N— ( 1-ethylpropyl ) aminosulf onyl, 

N— ethyl— N—hexylaminosulf onyl , 

N— ethyl— N— ( 1 , 1-dimethylpropyl ) aminosulf onyl, 
25 N— ethyl— N— ( 1, 2-dimethylpropyl) aminosulf onyl, 

N— ethyl— N— < 1-methylpentyl ) aminosulf onyl , 

N— ethyl— N— ( 2-methylpentyl ) aminosulf onyl , 

N— ethyl— N— ( 3-methylpentyl ) aminosulf onyl, 

N— ethyl— N— ( 4-methylpentyl ) aminosulf onyl, 
30 N— ethyl— N— ( 1 , 1— dimethylbutyl ) aminosulf onyl , 

N— ethyl— N— ( 1 , 2 -dimethylbutyl ) aminosulf onyl , 

N— ethyl— N— ( 1 , 3 -dimethylbutyl ) aminosulf onyl , 

N— ethyl— N— ( 2 , 2 -dimethylbutyl ) aminosulf onyl , 

N— ethyl— N— ( 2 , 3 -dimethylbutyl ) aminosulf onyl , 
35 N-ethyl— N— ( 3 , 3 -dimethylbutyl ) aminosulf onyl , 

N— ethyl— N— ( 1-ethylbutyl) aminosulf onyl, 

N— ethyl— N—( 2 -ethy Ibutyl) aminosulf onyl , 

N— ethyl— N— ( 1,1,2 -trimethylpropyl ) aminosulf onyl , 

N-ethyl— N— ( 1,2,2 -trimethylpropyl ) aminosulf onyl , 
40 N— e t hy 1— N— ( 1-ethyl-l-methylpropyl) aminosulf onyl, 

N— ethyl— N— ( l-ethyl-2 -methylpropyl) aminosulf onyl, 

N— propyl— N— pentylaminosulf onyl , 

N— butyl— N—pentylaminosulf onyl , N , N-dipenty laminosulf onyl , 
N— propyl— N—hexylaminosulf onyl , N— butyl— N—hexylaminosulf onyl , 
45 N—pentyl— N—hexylaminosulf onyl or N,N--dihexylaminosulf onyl; 
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di-(Ci-C 4 -alkyl) amino and the dialkylamino radicals of: 
di— (C1-C4— alkyl ) amino-Ci-C 4 — alkoxycarbonyl and 
N-(di-Ci-C4— alkylamino)imino-Ci— Ce— alkyl for example 
N,N-dimethy lamino, N,N-diethylamino, N,N-dipropy lamino, 
N,N-di-( 1-methylethyl) amino, N, N-dibutylamino, 
N , N-di- ( 1-methy lpropy 1 ) amino , N , N-di- ( 2 -methy lpropy 1 ) amino , 
N , N-di- ( 1 , 1-dimethy lethy 1 ) amino , N-ethy 1 -N-methy lamino , 
N-methy 1-N-propy lamino, N -methy l-N-( 1-methylethyl) amino, 
N-buty 1-N-methy lamino, N-methyl-N-( 1-methy lpropy 1) amino, 
N-methy 1-N- ( 2 -methy lpropy 1 ) amino , 

N- ( 1 , 1-dimethy lethy 1 ) -N-methy lamino, N-ethy 1-N-propy lamino, 
N-ethyl-N- ( 1-methylethyl ) amino , N-butyl-N-ethylamino , 
N-ethyl-N-( 1 -methy lpropy 1) amino, 
N-ethyl-N- ( 2 -methy lpropy 1 ) amino , 
N-ethyl-N- ( 1, 1-dimethylethyl) amino, 

N-( 1-methylethyl) -N-propy lamino, N-buty 1-N-propy lamino, 

N- ( 1-methy lpropy 1 ) -N-propy lamino , 

N- ( 2 -methy lpropy 1 ) -N-propy lamino, 

N- ( 1 , 1-dimethylethyl) -N-propy lamino, 

N-buty 1-N- ( 1-methylethyl) amino, 

N- ( 1 -methy let hyl ) -N- ( 1 -methy lpropy 1 ) amino , 

N- ( 1-methylethyl ) -N- ( 2 -methy lpropy 1 ) amino, 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylethyl ) amino , 

N-butyl-N-{ 1-methylpropyl) amino, 

N-buty 1-N- ( 2 -me thy lpropy 1 ) amino, 

N-buty 1-N- ( 1 , 1— dimethy lethy 1 ) amino , 

N- ( 1-methylpropyl ) -N- ( 2 -methy lpropy 1 ) amino , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylpropyl ) amino or 

N- ( 1 , 1-dimethylethyl ) -N- ( 2 -methy lpropy 1 ) amino ; 

di-(Ci-C 6 -alkyl) amino, and the dialkylamino radicals of 

di- ( Cx-Ce-alkyl ) amino-imino-Ci-Ce-alkyl : di- ( C 1 -C 4 -alkyl ) amino 

as mentioned above, and also N,N-dipentylamino, 

N , N-dihexy lamino , N-methyl-N-penty lamino , 

N-ethyl-N-pentylamino, N-methyl-N-hexylamino or 

N-ethyl-N-hexylamino ? 

C1-C4— alkylcarbonyl: for example methy lcarbonyl, 
ethy lcarbony 1 , propylcarbony 1 , 1-methy lethy lcarbonyl , 
butylcarbonyl , 1-methy lpropylcarbonyl , 2— methy lpropy lcarbony 1 
or 1 , 1-dimethylethylcarbonyl ; 

Ci-C 6 — alky lcarbonyl, and the alkylcarbonyl radicals of 
phenoxy-Ci-C 6 -alkylcarbonyl , 

heterocyclyloxy-Ci-C 6 -alkylcarbony 1 , Ci-C 6 -alkylcarbonylamino , 
Ci-C 6 -alkylcarbonyl-Ci-<:6-alkyl: Ci-C 4 -alkylcarbonyl, as 
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mentioned above , and also, for example, pentylcarbonyl, 
1-methylbutylcarbony 1 , 2-methylbutylcarbony 1 , 
3^nethy lbutylcarbonyl , 2 , 2-dimethy lpropylcarbonyl , 
1— ethy lpropylcarbonyl , hexy Icarbonyl , 

1 , 1-dimethy lpropylcarbonyl , 1 f 2-dimethylpropylcarbonyl , 
1-^nethy Ipenty Icarbonyl , 2— methy lpenty Icarbonyl , 
3^nethylpentylcarbony 1 , 4— methy lpenty Icarbonyl , 

1 . 1- dimethy lbutylcarbony 1 , 1 f 2-dimethylbuty Icarbonyl , 
1 , 3-dimethylbutylcarbonyl , 2 , 2-dimethy lbutylcarbonyl , 
2 , 3-dimethylbutylcarbonyl , 3 , 3-dimethylbutylcarbonyl , 
1-ethylbuty Icarbonyl , 2-ethylbutylcarbony 1 , 

1,1, 2-tr imethy lpropylcarbonyl , 1,2, 2-trimethy lpropylcarbonyl , 
1-ethyl— 1-nrciethy lpropylcarbonyl or 

1— ethy 1—2— methy lpropylcarbonyl ; 

Ci-C 2 o-alkylcarbonyl: Ci-C 6 -alky Icarbonyl, as mentioned above, 
and also heptylcarbonyl , octylcarbonyl, pentadecy Icarbonyl or 
heptadecylcarbonyl ; 

Ci-C 6 — haloalkylcarbonyl: a C!-C 6 — a Iky Icarbonyl radical as 
mentioned above which is partially or fully substituted by 
fluorine, chlorine, bromine and/or iodine, i.e., for example, 
chloroacetyl , dichloroacety 1 , trichloroacetyl , f luoroacetyl , 
di f luoroacetyl , tr if luoroacetyl , chlorof luoroacetyl , 
dichlorof luoroacetyl , chlorodif luoroacetyl , 

2- f luoroethy Icarbonyl , 2-chloroethylcarbonyl , 
2— bromoe thy Icarbonyl , 2— iodoethylcarbonyl , 

2 . 2- dif luoroethylcarbonyl , 2,2, 2— trif luoroethy Icarbonyl , 
2— chloro— 2— f luoroethy Icarbonyl , 

2— chloro— 2 , 2— dif luoroethylcarbonyl, 
2 , 2-dichloro— 2— f luoroethylcarbonyl, 

2.2. 2— trichloroethylcarbonyl , pent af luoroethylcarbonyl , 
2— fluoropropy Icarbonyl , 3— fluoropropy Icarbonyl , 

2 . 2— dif luoropropylcarbonyl , 2 , 3-di fluoropropy Icarbonyl , 

2— chloropropy Icarbonyl , 3— chloropropylcarbony 1 , 

2 . 3— dichloropropylcarbonyl , 2— bromopropy Icarbonyl , 

3- bromopropylcarbonyl , 3,3, 3-tr if luoropropylcarbonyl , 

3.3. 3— trichloropropylcarbonyl , 
2,2,3,3, 3— pentaf luoropropylcarbonyl , 
heptaf luoropropylcarbonyl , 

l-( fluoromethyl )— 2-f luoroethy Icarbonyl , 
l-( chloromethyl )— 2-chloroethylcarbonyl , 

1— ( bromomethyl )— 2— bromoe thy Icarbonyl , 4— fluorobuty Icarbonyl , 

4— chlorobuty Icarbonyl , 4— bromobuty Icarbonyl , 
nonaf luorobuty Icarbonyl , 5-f luoropentylcarbonyl , 

5- chloropentylcarbonyl , 5 -bromopenty Icarbonyl , 
Per fluoropenty Icarbonyl, 6-f luorohexy Icarbonyl, 
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6-chlorohexylcarbonyl, 6-bromohexylcarbonyl or 
Perf luorohexylcarbonyl ; 

C1—C4— alkoxycarbonyl, and the alkoxycarbonyl moieties of 

di— ( C1-C4— alkyl ) amino— Ci—C 4— alkoxycarbonyl , for example 

methoxycarbony 1 , ethoxycarbony 1 , propoxycarbonyl , 

1— methylethoxycarbony 1 , butoxycarbonyl , 

1— methylpropoxycarbonyl , 2— methylpropoxycarbonyl or 

1 , 1— dimethylethoxycarbonyl ; 

(Ci-C 6 -alkoxy)carbonyl, and the alkoxycarbonyl moieties of 

Ci-Ce-alkoxycarbonyloxy : (Ci— C 4 — alkoxy )carbonyl, as mentioned 

above , and also, for example , pentoxycarbonyl, 

1 -methy Ibutoxycarbony 1, 2-methylbutoxycarbonyl, 

3 -me thy Ibutoxycarbony 1 , 2,2 -dimethy Ipr opoxycarbony 1 , 

1-ethylpropoxycarbonyl , hexoxycarbonyl , 

1 , 1 -dimethy lpropoxycarbonyl , 1 , 2 -dimethy lpropoxycarbonyl , 
1-methylpentoxycarbonyl , 2-methylpentoxycarbonyl , 
3-methylpentoxycarbonyl , 4-methylpentoxycarbonyl , 

1 . 1 - dimethy Ibutoxycarbony 1 , 1 , 2 -dimethy Ibutoxycarbony 1 , 
1 , 3-dimethy Ibutoxycarbony 1, 2 , 2 -dimethy Ibutoxycarbony 1 , 
2 , 3-dimethy Ibutoxycarbony 1 , 3,3 -dimethy Ibutoxycarbony 1 , 
1-ethylbutoxycarbonyl , 2 -ethy Ibutoxycarbony 1 , 

1 , 1 r 2 -trimethy lpropoxycarbonyl, 
1,2, 2 -trimethy lpropoxycarbonyl , 
1 -ethyl- 1-methy lpropoxycarbonyl or 

1 - ethy 1-2-methy lpropoxycarbonyl; 

Ci— C 6 — haloalkoxycarbonyl: a Ci— C 6 — alkoxycarbonyl radical as 
mentioned above which is partially or fully substituted by 
fluorine, chlorine, bromine and/or iodine, i,e., for example, 
f luoromethoxycarbonyl , dif luoromethoxycarbonyl, 
trif luoromethoxycarbonyl , chlorodif luoromethoxycarbonyl , 
bromodif luoromethoxycarbonyl , 2— f luoroethoxycarbonyl , 

2— chloroethoxycarbony 1 , 2— bromoethoxycarbony 1 , 

2— iodoethoxycarbonyl, 2 , 2— dif luoroethoxycarbonyl, 
2,2, 2— trif luoroethoxycarbonyl , 2— chloro— 

2— f luoroethoxycarbonyl, 2— chloro-2 , 2— dif luoroethoxycarbonyl , 

2 . 2— dichloro-2—f luoroethoxycarbonyl , 

2.2. 2— trichloroethoxycarbonyl , pentaf luoroethoxycarbonyl, 
2— f luoropropoxycarbonyl , 3— f luoropropoxycarbonyl , 
2-chloropropoxycarbonyl , 3-chloropropoxycarbony 1 , 

2— bromopropoxycarbony 1 , 3— bromopropoxy car bony 1 , 

2 . 2— dif luoropropoxycarbonyl , 2 , 3-dif luoropropoxycarbonyl , 

2 . 3— dichloropropoxycarbonyl , 3,3, 3— trif luoropropoxycarbonyl , 

3.3. 3— trichloropropoxycarbonyl , 
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2,2,3,3, 3—pentaf luoropropoxycarbonyl , 
heptaf luoropropoxycarbonyl , 
l-( f luoromethyl )-2-f luoroethoxycarbonyl , 
l-( chloromethyl )-2-chloroethoxycarbonyl , 

1- (bromomethyl)-2— bromethoxycarbonyl, 4-f luorobutoxycarbonyl, 
4— chlorobutoxycarbony 1 , 4— bromobutoxycarbonyl , 

4- iodobut oxy c ar bony 1 , 5 - f luor opent oxy c ar bony 1 , 

5- chloropentoxycarbonyl , 5-bromopentoxycarbonyl , 

6- f luorohexoxycarbonyl, 6-chlorohexoxycarbonyl or 
6 -bromohexoxycarbony 1 ; 

( C1-C4— alky 1 ) carbonyloxy : acetyloxy , e thy lcarbony loxy , 
propylcarbonyloxy, 1-methylethylcarbonyloxy, 
buty lcarbony loxy , 1-^nethy lpropylcarbony loxy , 

2- *aethylpropylcarbonyloxy or 1 , 1-dimethylethy lcarbony loxy ; 

(d— C 4 — alkylamino)carbonyl: for example methylaminocarbonyl, 

ethy laminocarbonyl , propylaminocarbonyl , 

1— methylethylaminocarbonyl , butylaminocarbonyl , 

1-methy lpropylaminocarbonyl , 2— methylpropylaminocarbonyl or 

1 , 1— dimethylethylaminocarbonyl ; 

( c x-Cg-alkylamino ) carbonyl : ( Ci-C 4 -alkylamino ) carbonyl , as 
mentioned above, and also, for example, pentylaminocarbonyl , 
1-methylbutylaminocarbonyl , 2 -methylbuty laminocarbonyl , 

3 - methylbuty laminocarbonyl, 2 , 2 -dimethylpropy laminocarbonyl, 

1- ethylpropy laminocarbonyl, hexylaminocarbonyl, 

1 . 1 - dimethylpropy laminocarbonyl, 

1 . 2 - dimethylpropy laminocarbonyl, 1-methylpenty laminocarbonyl, 

2- methylpentylaminocarbonyl , 3-methylpentylaminocarbonyl , 

4 - methylpenty laminocarbonyl, 1 , 1-dimethylbuty laminocarbonyl, 

1 . 2 - dimethylbuty laminocarbonyl , 

1 . 3- dimethylbutylaminocarbonyl , 

2 . 2- dimethylbutylaminocarbonyl, 

2 . 3- dimethylbutylaminocarbonyl , 

3 , 3 -dimethylbuty laminocarbonyl , 1-ethylbutylaminocarbonyl , 

2-ethylbutylaminocarbonyl, 

1,1, 2 -trimethylpropy laminocarbonyl, 

1 , 2 , 2 -trimethylpropy laminocarbonyl, 

1-ethyl-l -me t hy Ipr opy laminoc arbony 1 or 

1-ethy 1-2 -methylpropy laminocarbonyl; 

di-(Ci-C 4 -alkyl)aminocarbonyl: for example 

N , N-dimethy laminocarbonyl , N , N-diethy laminocarbonyl , 

N , N-di- ( 1-methylethyl ) aminocarbonyl , 

N , N-dipropylaminocarbonyl , N , N-dibuty laminocarbonyl , 
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N , N-di- ( 1 -methy Ipropy 1 ) aminocarbonyl , 

N , N-di- ( 2 -methy Ipropy 1 ) aminocarbonyl , 

N , N-di- (1,1 -dimethylethy 1 ) aminocarbonyl , 

N-ethyl-N-methylaminocarbonyl , 

N-methy 1-N-propy laminocarbonyl , 

N-methyl-N- ( 1 -methy lethyl ) aminocarbonyl , 

N-butyl-N-methylaminocarbonyl , 

N-methyl-N- ( 1-methylpropyl ) aminocarbonyl , 

N-methyl-N- ( 2 -methy Ipropy 1 ) aminocarbonyl , 

N- ( 1 , 1-dimethy lethyl ) -N-methy laminocarbonyl , 

N-ethy 1-N-propylaminocarbonyl , 

N-ethyl-N- ( 1 -methy lethyl ) aminocarbonyl , 

N-butyl-N-ethylaminocarbonyl , 

N-ethyl-N- ( 1-methylpropyl ) aminocarbonyl, 

N-ethy 1— N- ( 2 -methy Ipropy 1 ) aminocarbonyl , 

N-ethyl-N- ( 1 , 1-dimethy lethyl ) aminocarbonyl , 

N- ( 1-methylethyl ) -N-propylaminocarbonyl , 

N-butyl-N-propy laminocarbonyl , 

N- ( 1-methylpropyl ) -N-propylaminocarbonyl , 

N- ( 2 -methy Ipropy 1 ) -N-propylaminocarbonyl , 

N-( 1, 1-dimethy lethyl) -N-propylaminocarbonyl, 

N-butyl-N— ( 1-methylethyl ) aminocarbonyl , 

N- ( 1-methylethyl ) -N- ( 1-methylpropyl ) aminocarbonyl , 

N- ( 1-methylethyl ) -N- ( 2 -methyl propyl ) aminocarbonyl , 

N- ( 1 , 1-dimethy lethyl ) -N- ( 1-methylethyl ) aminocarbonyl , 

N-butyl-N- ( 1-methylpropyl ) aminocarbonyl , 

N-butyl-N- ( 2 -me thy Ipropy 1 ) aminocarbonyl , 

N-butyl-N- ( 1 , 1-dimethy lethyl ) aminocarbonyl , 

N- ( 1-methylpropyl ) -N- ( 2 -methy Ipropy 1 ) aminocarbonyl, 

N- { 1 , 1-dimethy lethyl ) -N- ( 1 -methylpropy 1 ) aminocarbonyl or 

N- { 1 , 1-dimethy lethyl ) -N- ( 2 -methylpropyl ) aminocarbonyl ; 

di-( Ci-C 6 -alkyl ) aminocarbonyl : di-( Ci-C 4 -alkyl ) aminocarbonyl , 

as mentioned above, and also, for example, 

N—*nethyl—N—penty laminocarbonyl , 

N-methy 1- N— ( 1-methylbutyl ) aminocarbonyl , 

N— methyl— N—( 2-methylbutyl ) aminocarbonyl, 

N— methyl— N— ( 3-methylbutyl ) aminocarbonyl , N— methyl— N— 

( 2 , 2-dimethylpropyl ) aminocarbonyl , 

N-nraethy l-N-( 1-ethylpropyl ) aminocarbonyl , 

N-Hnethyl— N— hexy laminocarbonyl , 

N-methyl-N- ( 1 , 1-dimethy Ipropy 1 ) aminocarbonyl , N-methy 1-N- 

(1,2 -dimethy Ipropy 1 ) aminocarbonyl , 

N— methyl— N— ( 1-methylpentyl ) aminocarbonyl , 

N-methy 1— N— ( 2 -methy lpentyl ) aminocarbonyl , 

N-methy 1— N— ( 3 -methy lpe nt y 1 ) aminoc ar bony 1 , 

N— methyl— N— ( 4 -me thy lpentyl ) aminocarbonyl , N— methyl— N— 
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( 1 , 1-dimethylbutyl ) ami nocar bony 1 , 

N-*nethyl— N-( 1 , 2-dimethylbutyl) aminocarbonyl , 

N^nethyl— N—( 1 , 3-dimethylbutyl ) aminocarbonyl , 

N-methyl-N— ( 2 , 2 -dimethylbutyl ) aminocarbonyl , 

N-methyl-N— ( 2 , 3-dimethylbutyl ) aminocarbonyl , N-methyl-N- 

( 3 , 3-dimethylbutyl ) aminocarbonyl , 

N-methyl- N-( 1-ethylbutyl ) aminocarbonyl , 

N-methyl-N- ( 2 -ethylbutyl ) aminocarbonyl, 

N-methyl— N—( 1 , 1 , 2-trimethylpropyl ) aminocarbonyl , 

N-methyl— N—( 1,2, 2-trimethylpropyl ) aminocarbonyl , N-methyl— 

N— ( 1-ethyl-l-methylpropyl) aminocarbonyl, N-methyl-N— ( 1- 

ethyl-2-methylpropyl ) aminocarbonyl , 

N— ethyl— N— pent yl aminocarbonyl , 

N-ethyl— N— ( 1-methylbutyl ) aminocarbonyl , N-ethyl— 
N— ( 2-methylbutyl ) aminocarbonyl , 
N-ethyl- N— ( 3-methylbutyl ) aminocarbonyl, 
N-ethyl— N— ( 2 , 2-dimethylpropyl ) aminocarbonyl , 
N— ethyl— N— ( 1 -ethylpropyl) aminocarbonyl , 
N-ethyl— N—hexylaminocarbonyl , 
N— ethyl— N— ( 1 , 1-dimethylpropyl ) aminocarbonyl , 
N— ethyl— N— ( 1 , 2-dimethylpropyl ) aminocarbonyl , 
N— ethyl- N— ( 1-methylpentyl ) aminocarbonyl , 
N-ethyl— N— ( 2 -methylpentyl ) aminocarbonyl , 
N-ethyl-N— ( 3 -methylpentyl ) aminocarbonyl , 
N-ethyl-N- ( 4 -methylpentyl ) aminocarbonyl , 
N— ethyl— N— ( 1 , 1— dimethylbutyl ) aminocarbonyl , 
N— ethyl— N— ( 1 , 2-dimethylbutyl) aminocarbonyl , 
N— ethyl— N— ( 1 , 3-dimethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 2 , 2-dimethylbutyl ) aminocarbonyl, N— ethyl— N— ( 2,3- 

dimethylbutyl ) aminocarbonyl , 

N-ethyl-N— ( 3 , 3-dimethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 1-ethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 2-ethylbutyl ) aminocarbonyl , 

N— ethyl— N— ( 1,1, 2-trimethylpropyl ) aminocarbonyl , 

N-ethyl- N— ( 1 , 2 , 2-trimethylpropyl ) aminocarbonyl , 

N— et hy 1— N — ( 1-ethyl-l-methylpropyl ) aminocarbonyl , 

N— ethyl— N— ( l-ethyl-2-methylpropyl ) aminocarbonyl, 

N— Propyl— N—penty laminocarbonyl , 

N— butyl— N— penty laminocarbonyl , N , N—dipenty laminocarbonyl , 
N— Propyl— N—hexylaminocarbonyl , N— butyl— N— hexylaminocarbony 1 , 
N— penty 1— N—hexylaminocarbonyl or N,N— dihexy laminocarbonyl; 

di-tCx-Ce-alkylJaminothiocarbonyl: for example 

N , N-dimethy laminothiocarbonyl , N , N-diethylaminothiocarbony 1 , 

N , N-di- ( 1-methylethyl ) aminothiocarbony 1 , 

N , N—dipropy laminothiocarbonyl , N , N-dibuty laminothiocarbonyl , 
N , N-di- ( 1 -methy lpropy 1 ) aminothiocarbony 1 , 
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N , N-di- ( 2 -methy Ipropyl ) aminothiocarbonyl , 

N , N-di- ( 1 , 1-dimethylethyl ) aminothiocarbonyl , 

N-ethyl-N-methylaminothiocarbonyl, 

N-met hy 1 -N-pr opy 1 aminot h ioc ar bony 1 , 

N-methyl-N- ( 1-methylethyl ) aminothiocarbonyl , 

N-butyl-N-methylaminothiocarbonyl, 

N-methyl-N- ( 1-methy Ipropyl ) aminothiocarbonyl , 

N-methyl-N- ( 2-methylpropyl ) aminothiocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N-methylaminothiocarbonyl , 

N— ethyl— N-pr opy 1 aminothiocarbonyl , 

N-ethyl-N- ( 1-methylethyl ) aminothiocarbonyl , 

N-butyl-N-ethylaminothiocarbonyl, 

N— ethyl-N- ( 1-methy Ipropyl ) aminothiocarbonyl, 

N-ethyl— N— ( 2-methylpropyl )— aminothiocarbonyl , N-ethyl-N- 

( 1 , 1-dimethylethyl)— aminothiocarbonyl, N- ( 1-methylethyl) - 

N-propylaminothiocarbonyl , N-butyl-N-propy laminothiocarbony 1 , 

N- ( 1-methy Ipropyl ) -N-propylaminothiocarbonyl , 

N- ( 2-methylpropyl ) -N-propylaminothiocarbonyl , 

N-( 1, 1-dimethylethyl) -N-propylaminothiocarbonyl, 

N-butyl-N— ( 1-methylethyl ) aminothiocarbonyl , 

N- ( l-methylethyl ) -N- ( 1-methylpropy 1 ) aminothiocarbonyl , 

N- ( 1-methylethyl ) -N- (2-methylpropyl ) aminothiocarbonyl , 

N- ( 1 , 1-dimethylethyl ) -N- ( 1-methylethyl ) aminothiocarbonyl , 

N-butyl-N- ( 1-methy Ipropyl) aminothiocarbonyl, 

N-butyl-N- (2-methylpropyl ) aminothiocarbonyl , N-butyl-N- 

( 1 , 1-dimethylethyl ) aminothiocarbonyl , N- ( 1-methy Ipropyl ) - 

N- ( 2 -methy Ipropyl ) aminothiocarbonyl , 

N-( 1, 1-dimethylethyl) -N-( 1-methy Ipropyl) aminothiocarbonyl, 

N- ( 1 , 1-dimethylethyl ) -N- (2-methylpropyl ) aminothiocarbonyl, 

N— methyl— N— pent yl aminothiocarbonyl , 

N-methyl— N— ( 1-methy lbutyl ) aminothiocarbonyl , 

N— methyl— N—( 2-methylbutyl ) aminothiocarbonyl , 

N-^nethyl-N— ( 3 -methy lbutyl ) aminothiocarbonyl , N-methyl-N- 

(2,2 -dimethy Ipropyl ) aminothiocarbonyl , 

N— methyl— N— ( 1-ethy Ipropyl ) aminothiocarbonyl , 

N— methyl— N—hexyl aminothiocarbonyl , 

N-methy l-N-( 1 , 1 -dimethy Ipropyl ) aminothiocarbonyl , N-methyl- 
N-( 1 , 2 -dimethy Ipropyl ) aminothiocarbonyl f N-nmethyl-N— 
( 1 -methy lpentyl ) aminothiocarbonyl , 
N— me t hy 1— N— ( 2 -methy lpentyl ) aminothiocarbonyl , 
N— me t hy 1— N— ( 3 -methy lpentyl ) aminothiocarbonyl, 
methy 1—N— ( 4 -methy lpentyl ) aminothiocarbonyl , 
N-methy l-N-( 1 , 1 -dimethy lbutyl ) aminothiocarbonyl , N-methyl— 
N-( 1 f 2 -dimethy lbutyl ) aminothiocarbonyl , 
N-methyl— N— ( 1 , 3 -dimethy lbutyl ) aminothiocarbonyl , 
N-methyl-N- ( 2 , 2 -dimethy lbutyl ) aminothiocarbonyl, 
N-methyl— N— ( 2 , 3 -dimethy lbutyl ) aminothiocarbonyl , 
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N-methyl— N— ( 3 , 3-dimethy lbuty 1 ) aminothiocarbonyl , 
N— me thy 1— N— ( 1 -e thy lbuty 1 ) aminothiocarbonyl , 

N-methyl-N-( 2-ethylbutyl ) aminothiocarbonyl , N-^methyl-N-ethyl- 

N— ( 1 , 1 f 2-trimethylpropyl ) aminothiocarbonyl , N— me t hy 1— N— 

( 1 , 2 f 2-trimethylpropyl ) aminothiocarbonyl , N-methyl— N—( 1- 

ethyl-l-methylpropyl ) aminothiocarbonyl, N— methyl— N— ( 1-ethyl- 

2-methylpropyl ) aminothiocarbonyl , 

N— ethyl— N—pentyl aminothiocarbonyl , 

N-ethyl— N—( 1-methy lbuty 1 ) aminothiocarbonyl , 

N— ethyl— N—( 2 -me thy lbuty 1 ) aminothiocarbonyl , N— ethyl— N— ( 3- 

methy lbuty 1 ) aminothiocarbonyl , 

N-ethy 1— N— ( 2 , 2 -dimethy lpropy 1 ) aminothiocarbonyl , 

N— ethyl— N— ( 1-ethylpropyl ) aminothiocarbonyl , 

N— ethyl— N—hexyl aminothiocarbonyl , N— ethyl— N— 

( 1 , 1 -dimethy lpropy 1 ) aminothiocarbonyl , N— ethyl— N-( 1,2- 

dimethylpropyl ) aminothiocarbonyl , 

N— ethyl— N— ( 1-methy lpentyl ) aminothiocarbonyl , 

N— ethyl— N— ( 2-methylpentyl ) aminothiocarbonyl , 

N-ethyl— N— ( 3 -methy lpentyl ) aminothiocarbonyl , 

N— ethyl— N— ( 4 -methy lpentyl ) aminothiocarbonyl , N— ethyl— N— 

( l , 1-dimethylbutyl ) aminothiocarbonyl , N-ethyl— N— ( 1,2- 

dimethylbutyl ) aminothiocarbonyl , 

N-ethyl— N— ( 1 , 3 -dimethy lbuty 1 ) aminothiocarbonyl , 

N— ethyl— N— ( 2 , 2 -dimethy lbuty 1 ) aminothiocarbonyl , 

N— ethyl— N— ( 2 , 3 -dimethy lbuty 1 ) aminothiocarbonyl , 

N— ethyl— N— ( 3 , 3 -dimethy lbuty 1 ) aminothiocarbonyl , 

N-ethy l-N-( 1-ethylbutyl) aminothiocarbonyl, N-ethy l-N-( 2- 

ethy lbuty 1 ) aminothiocarbonyl , 

N-ethyl- N— ( 1,1, 2-trimethylpropyl) aminothiocarbonyl, 

N-ethyl— N— ( 1 , 2 , 2-trimethylpropyl) aminothiocarbonyl, 

N-ethy 1-N— ( 1-ethyl-l-methylpropyl ) aminothiocarbonyl , 

N— ethyl— N— ( l-ethyl-2-methylpropyl) aminothiocarbonyl, 

N— Propyl— N—pentyl aminothiocarbonyl, 

N— butyl— N— pent yl aminothiocarbonyl , 

N , N-dipentylaminothiocarbony 1 , 

N— Propyl— N—hexyl cuninothiocar bony 1 , 

N— butyl— N—hexyl aminothiocarbonyl , 

N— pe nt y 1— N— he xy 1 ami not hiocarbonyl or 

N , N—dihexyl aminothiocarbonyl ; 

C 1 -C 4 -alkoxy-Ci-C 4 »alkyl: d-C 4 -alkyl which is substituted by 

C 1 -c 4 -alkoxy as mentioned above, i.e., for example, 

methoxymethyl, ethoxymethyl, propoxymethyl , 

( 1-methy lethoxy ) methyl , butoxymethyl , 

( 1 -methy lpropoxy) methyl, (2-methylpropoxy) methyl, 

(1,1 -dimethy lethoxy ) methyl , 2 - ( methoxy ) ethyl , 

2-(ethoxy)ethyl, 2-(propoxy ) ethyl, 2-( 1-methylethoxy) ethyl, 
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2 - ( butoxy ) ethyl , 2 - ( 1 -me thy Ipropoxy ) ethyl , 
2-(2-methylpropoxy)ethyl, 2-( 1 , 1-dimethylethoxy) ethyl, 
2 -(methoxy) -propyl, 2- (ethoxy) propyl, 2- (propoxy) propyl, 
2 - ( 1-methy lethoxy ) propyl , 2 - ( butoxy ) propyl , 
2 - ( 1 -methy Ipropoxy ) propyl , 2 - ( 2 -methy Ipropoxy ) propyl , 

2 - ( 1 , 1-dimethylethoxy ) propyl , 3 - ( methoxy ) propyl , 

3 - ( ethoxy ) propyl , 3 - ( propoxy ) propyl , 

3- ( 1-methy lethoxy ) propyl , 3- (butoxy ) propyl , 

3- ( 1-methy Ipropoxy) propyl, 3- ( 2 -me thy Ipropoxy ) propyl, 

3 - ( 1 , 1 -dimethy lethoxy ) propyl , 2 - ( methoxy ) butyl , 

2- (ethoxy) butyl, 2 -(propoxy) butyl, 2-( 1-methylethoxy) butyl, 

2 - ( butoxy ) butyl , 2 - ( 1 -methy Ipropoxy ) butyl , 

2 - ( 2 -methy Ipropoxy ) butyl , 2 - ( 1 , 1 -dimethy lethoxy ) butyl , 

3 - (methoxy) butyl, 3- (ethoxy) butyl, 3- (propoxy ) butyl, 
3 - ( 1 -methy lethoxy ) butyl , 3 - ( butoxy ) butyl , 

3 - ( 1 -methy Ipropoxy ) butyl , 3 - ( 2 -me thy Ipropoxy ) butyl , 

3 - ( 1 , 1 -dimethy lethoxy ) butyl , 4 - ( methoxy ) butyl , 4 - ( ethoxy ) - 
butyl, 4- (propoxy) butyl, 4- ( 1-methylethoxy) butyl, 

4 - ( butoxy ) butyl , 4 - ( 1 -methy Ipropoxy ) butyl , 
4-(2-methylpropoxy)butyl or 4-( 1, 1-dimethylethoxy) butyl; 

Ci-C 4 -alkoxy-Ci-C 4 -alkoxy, and the alkoxyalkoxy moieties of 

Ci-C 4 -alkoxy-Ci-C 4 -alkoxycarbonyl: Ci-C 4 -alkoxy which is 

substituted by Ci-C 4 -alkoxy as mentioned above, i.e., for 

example, methoxymethoxy , ethoxymethoxy , propoxymethoxy, 

( 1-methy lethoxy ) methoxy , butoxymet hoxy , 

( l^nethy Ipropoxy ) methoxy , ( 2—methy Ipropoxy ) methoxy , 

( 1, 1-dimethylethoxy) methoxy, 2 -(methoxy) ethoxy, 

2 - ( ethoxy ) ethoxy , 2 - ( propoxy ) ethoxy , 

2 - ( 1 -me thy lethoxy ) ethoxy , 2 - ( butoxy ) ethoxy , 

2 - ( 1 -met hy Ipropoxy ) ethoxy , 2 - ( 2 -met hy Ipropoxy ) ethoxy , 

2- ( 1, 1-dimethylethoxy) ethoxy, 2- (methoxy) propoxy, 

2 - ( ethoxy ) propoxy , 2 - ( propoxy ) propoxy , 

2 - ( 1 -methy lethoxy ) propoxy , 2 - ( butoxy ) propoxy , 

2 - ( 1 -methy Ipropoxy ) propoxy , 2 - ( 2 -methy Ipropoxy ) propoxy , 

2 - ( 1 , 1 -dimethy lethoxy ) propoxy , 3 - ( methoxy ) propoxy , 

3 - ( ethoxy ) propoxy , 3 - { propoxy ) propoxy , 3 - ( 1 -methy lethoxy ) - 
propoxy , 3- ( butoxy ) propoxy , 3- ( 1-methy Ipropoxy ) propoxy , 

3 - ( 2 -methy Ipropoxy ) propoxy , 3 - ( 1 , 1 -dimethy lethoxy ) propoxy , 
2- (methoxy) butoxy, 2- (ethoxy) butoxy, 2 -( propoxy ) butoxy , 
2- ( l-methylethoxy) butoxy, 2- (butoxy) butoxy, 
2- ( 1-methy Ipropoxy) butoxy, 2-(2-methylpropoxy)butoxy, 

2- (l, 1-dimethylethoxy) butoxy, 3- (methoxy ) butoxy, 

3 - ( ethoxy ) butoxy , 3 - ( propoxy ) butoxy , 

3 - ( 1 -me thy let hoxy ) butoxy , 3 - ( butoxy ) butoxy , 

3 - ( 1-methy Ipropoxy ) butoxy , 3- ( 2 -me thy Ipropoxy ) butoxy , 

3-( 1, 1 -dime thy let hoxy) butoxy, 4- (methoxy ) butoxy. 
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4 - ( ethoxy ) butoxy , 4 - ( pr opoxy ) but oxy , 

4- ( 1 -methy lethoxy ) butoxy , 4 - ( butoxy ) butoxy , 

4- ( 1-methylpropoxy) butoxy, 4- (2-methylpropoxy) butoxy or 

4-( 1, 1-dimethy lethoxy) butoxy; 

C 3 -C 6 — alkenyl, and the alkenyl moieties of 

C 3 -C 6 -alkenylcarbonyl, C 3 -C 6 -alkenyloxy, 

C 3 -C 6 -alkenyloxycarbonyl, C 3 -C 6 -alkenylaminocarbonyl, 

N^( c 3 --C6-al k enyl )-N-( Ci-C 6 alkyl ) aminocarbonyl , 

N— ( c 3 -C 6 -alkenyl )— N ~ ( c i~ c s— alkoxy ) aminocarbonyl : for example 

prop-2-en-l-yl , but-l-en-4-yl , l^nethy l-prop-2-en-l-yl , 

2-methylprop-2-en-l-yl, 2-buten-l-y 1 , l-penten-3-yl , 

1- penten— 4-yl , 2-penten-4— y 1 , l-methylbut-2-en-l-yl , 

2- methylbut-2^en-l-y 1 , 3-methylbut-2-en-l-yl , 
l-methylbut-3-en-l-y 1 , 2-methylbut-3-en-l-y 1 , 

3- methy lbut-3--en-l-yl , 1 , 1-dimethy lprop-2-en-l-y 1 , 
1 , 2-dimethylprop-2-en-l-yl , l-ethylprop-2-en-l-y 1 , 
hex-3-en-l-yl, hex-4-en-l-yl, hex-5-en-l-yl , 
1-methy lpent-3-en-l-yl , 2-methy lpent-3-en— 1-y 1 , 
3-methylpent— 3— en— 1— yl , 4-methy lpent-3-en— 1— yl , 

1- methylpent-4-en-l-y 1 , 2^nethylpent-4-en-l-y 1 , 
3-methy lpent-4-en-l-y 1 , 4-methy lpent-4-en— 1-y 1 , 

1 , 1-dimethy lbut-2-en-l-y 1 , 1 , l^dimethylbut-3-en-l-y 1 , 

1 . 2- dimethylbut-2-en-l-yl , 1 , 2-dimethy lbut-3-en»l-yl , 

1 , 3-dimethy lbut-2-en-l-yl , 1 , 3-dimethylbut-3-en-l-yl , 

2 , 2-dimethy lbut-3-en-l-yl , 2 , 3-dimethylbut-2-en-l-y 1 , 

2 , 3-dimethylbut-3-en-l-yl , 3 , 3-dimethy lbut-2-en-l-yl , 
l^ethylbut-2-en-l-y 1 , l-ethylbut-3-en-l-yl , 

2- ethylbut-2-en-l-yl , 2-ethy lbut-3-en-l-yl , 

1,1, 2-trimethy lprop-2-en-l-yl , l-ethyl-l^nethylprop-2-en-l-yl 
or 1— ethy 1— 2-methylprop— 2— en— 1— yl ; 

C 2 — c 6 — alkenyl, and the alkenyl moieties of . 
C 2 -C 6 -alkenylcarbonyl, phenyl-C 2 -C 6 -alkenylcarbonyl and 
heterocyclyl— C 2 -C 6 — alkenylcarbonyl : C 3 —C 6 — alkenyl as mentioned 
above, and also ethenyl; 

C 3 -c 6 — haloalkenyl: a C 3 -C 6 — alkenyl radical as mentioned above 
which is partially or fully substituted by fluorine, 
chlorine, bromine and/or iodine, i.e., for example, 
2-chloroallyl, 3-chloroallyl, 2,3-dichloroallyl, 

3 . 3- dichloroallyl , 2,3, 3-trichloroallyl , 

2 , 3-dichlorobut-2-eny 1 , 2-bromoallyl , 3-bromoallyl , 

2 , 3-dibromoallyl , 3 , 3-dibromoallyl , 2,3, 3-tribromoallyl or 

2 , 3— dibromobut— 2— enyl ; 
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C 3 -C 6 — alkynyl, and the alkyinyl moieties of 
C 3 -C 6 -alkynylcarbonyl, C 3 -C 6 -alkynyloxy, 
C 3 -C 6 -alkynyloxycarbonyl , C 3 -C 6 -alkynylaminocarbonyl , 
N-(C 3 -C 6 -alkynyl )-N-(Ci^ 6 -alkyl ) aminocarbonyl, 
N_(C 3 — C 6 -alkynyl)— N— (Ci— C 6 -alkoxyaminocarbonyl: for example 
propargyl, but-l-yn-3-yl, but-l-yn-4-yl, but-2-yn-l-yl , 
pent-l-yn-3-yl, pent-l-yn-4-yl, pent-l-yn-5-yl , 
pent— 2-yn-l-yl, pent-2-yn-4-yl , pent— 2-yn— 5— yl , 
3^methyl-but-l-yn-3-yl, 3-methy lbut-l-yn-4-yl , hex-l-yn-3- 
yl, hex-l-yn-4-yl, hex-l-yn-5-yl, hex-l-yn-6-yl, hex-2-yn-l- 
yl, hex-2-yn-4-yl , hex-2-yn-5-yl, hex-2-yn-6-yl , 
hex-3-yn-l-yl, hex-3-yn-2-yl, 3-methylpent-l-yn-3-yl, 

3- methy lpent-l—yn-4—yl , 3-methy Ipent— l-yn-5- yl , 

4- methylpent— 2— yn— 4— yl or 4—methy Ipent— 2— yn— 5— yl ; 

C 2 --C6-alkynyl, and the alkynyl moieties of 

C 2 ^Ce— alkynylcarbonyl: C 3 — C 6 — alkynyl as mentioned above, and 
also ethynyl; 

C 3 — C 6 — haloalkynyl: a C 3 -C 6 — alkynyl radical as mentioned above 
which is partially or fully substitued by fluorine, chlorine, 
bromine and/or iodine, i.e., for example, 
1 , 1-dif luoroprop-2-yn— 1-yl , 3-iodoprop-2-yn-l-yl , 

4— f luorobut— 2— yn— 1— yl , 4— chlorobut— 2— yn— 1— yl , 

1 , 1-dif luorobut-2-yn-l-yl , 4-iodobut-3-yn-l-yl , 

5— f luoropent— 3— yn— 1— y 1 , 5— iodopent— 4— yn— 1— y 1 , 

6— f luorohex— 4— yn— 1— yl or 6— iodohex— 5— yn— 1— yl ; 

C 3 -c 6 — cycloalkyl, and the cycloalkyl moieties of 
C 3 -c 6 -cycloalkylcarbonyl: for example cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl? 

heterocyclyl, and the heterocyclyl moieties of 
heterocyclylcarbonyl , heterocyclyl-Ci-C 6 — alky 1 , 
heterocyclyloxy, heterocyclylthio, 

heterocycly loxyalkylcarbonyl , heterocyclyloxycarbonyl , 
heterocyclyloxythiocarbonyl , heterocyclylcarbonyl-Ci-C 6 -alkyl , 
N— (Cx-Ce— alky 1 )— N— ( heterocyclyl ) aminocarbonyl , 
heterocycly laminocarbonyl: a saturated, partially saturated 
or unsaturated 5— or 6-membered heterocyclic ring which is 
attached via a carbon and has one to four identical or 
different hetero atoms selected from the following group: 
oxygen, sulfur or nitrogen, i.e., for example, 5— membered 
rings having a hetero atom such as, for example: 
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tetrahydrof uran- 2— yl , tetrahydrof uran- 3— yl , tetrahydrothien— 

2- yl, tetrahydrothien-3-yl, tetrahydropyrrol-2-yl f 
tetrahydropyrrol-3-yl , 2 , 3-<iihydrof uran-2-yl , 

2 , 3-dihydrof uran-3-yl , 2 , 5-dihydrof uran-2-yl , 
2 , 5-dihydrof uran-3-yl , 4 , 5-dihydrof uran-2-y 1 , 
4 , 5-dihydrof uran— 3-yl , 2 , 3-dihydrothien-2-y 1 , 
2 , 3-dihydrothien-3-yl , 2 , 5-dihydrothien-2-y 1 , 
2 , 5-dihydrothien-3-yl , 4 , 5-dihydrothien-2-y 1 , 
4 , 5-dihydrothien-3— yl , 2 , 3-dihydro-lH-pyrrol-2-yl , 

2 . 3- dihydrc^lH-pyrrol-3-yl , 2 , 5-dihydro-lH-pyrrol-2-yl , 
2 , 5-dihydro-lH-pyrrol-3-yl , 4 , 5-dihydro-lH-pyrrol-2-yl , 
4 , 5-dihydro-lH-pyrrol-3-yl , 3 , 4-dihydro-2H-pyrrol-2-yl , 

3 . 4- dihydro-2H-pyrrol-3-yl , 3 , 4-dihydro-5H-pyrrol-2-yl , 

3.4- dihydro-5H-pyrrol~3-yl, 2-furyl, 3-furyl, 2-thienyl, 

3- thienyl, pyrrol-2-yl or pyrrol-3-yl; 

5-membered rings having two hetero atoms such as, for 
example, 

tetrahydropyrazol— 3— yl , tetrahydropyrazol— 3-yl , 
tetrahydropyrazol— 4— yl, tetrahydroisoxazol— 3— yl, 
tetrahydroisoxazol— 4— yl , tetrahydroisoxazol— 5— yl , 
1 , 2-oxathiolan— 3— y 1 , 1 , 2-oxathiolan-4— yl , 
1 , 2-oxathiolan-5-yl , tetrahydroisothiazol-3-yl , 
tetrahydroisothiazol— 4— yl , tetrahydroisothiazol— 5— yl , 

1 . 2- dithiolan— 3-yl , 1 , 2-dithiolan-4— y 1 , 
tetrahydroimidazol— 2— yl , tetrahydroimidazol— 4— yl , 
tetrahydrooxazol— 2— yl , tetrahydrooxazol— 4— yl , 
tetrahydrooxazol-5-yl , tetrahydrothiazol— 2-yl , 
tetrahydrothiazol-4— y 1 , tetrahydrothiazol-5-y 1 , 

1 . 3- dioxolan— 2-yl , 1 , 3-dioxolan-4— y 1 , 1 , 3-oxathiolan-2-yl , 

1 , 3-oxathiolan-4— yl , 1 , 3-oxathiolan-5— yl , 1 , 3-dithiolan-2-yl 

1 , 3-dithiolan-4-yl , 4 , 5-dihydro-lH-pyrazol-3-yl , 

4 , 5-dihydro-lH-pyrazol-4-yl , 4 , 5-dihydro-lH-pyrazol-5-yl , 

2 . 5- dihydro-lH-pyrazol-3-yl , 2 , 5-dihydro-lH-pyrazol-4-yl , 
2 , 5-dihydro-lH-pyrazol-5-y 1 , 4 , 5-dihydroisoxazol-3-y 1 , 

4 , 5-dihydroisoxazol-4— yl , 4 , 5-dihydroisoxazol-5— yl , 
2 , 5-dihydroisoxazol-3-yl , 2 , 5-dihydroisoxazol-4-yl , 
2 , 5-dihydroisoxazol-5-yl , 2 , 3-dihydroisoxazol-3-y 1 , 
2 , 3-dihydroisoxazol-4— yl , 2 , 3-dihydroisoxazol-5-yl , 
4 , 5-dihydroisothiazol-3-yl, 4 , 5-dihydroisothiazol-4-yl , 
4 , 5-dihydroisothiazol-5-yl , 2 , 5-dihydroisothiazol-3-y 1 , 
2 , 5-dihydroisothiazol-4-yl , 2 , 5-dihydroisothiazol-5-yl , 
2 , 3-dihydroisothiazol-3-yl , 2 , 3-dihydroisothiazol-4-yl , 
2 , 3— dihydroisothiazol— 

5-yl, A 3 -l,2-dithiol-3-yl, A 3 ~l , 2-dithiol-4-yl, 
A 3 ~l , 2-dithiol— 5— y 1 , 4 , 5-dihydro-lH— imidazol— 2— yl , 
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4 , 5— dihydro-lH-imidazol— 4-yl , 4 , 5-dihydro-lH-imidazol-5-yl , 
2 , 5-dihydro-lH-imidazol-2-yl, 2 , 5-dihydro-lH-imidazol-4-yl , 
2 , 5-dihydro—lH— imidazol— 5— yl , 2 , 3-dihydro— 1H— imidazol— 2— yl , 
2 , S-Hdihydro-lH-imidazol-4-yl, 4 , 5-dihydrooxazol-2-yl , 
5 4 , 5-dihydrooxazol-4-y 1 , 4 , 5-dihydrooxazol-5-yl , 

2 , 5^dihydrooxazol-2-yl , 2 , 5-dihydrooxazol-4-yl , 
2 , 5-dihydrooxazol-5-yl , 2 , 3-dihydrooxazol-2-yl , 
2 , 3-dihydrooxazol-4-yl , 2 , 3-dihydrooxazol-5-y 1 , 
4 , 5-dihydrothiazol-2-y 1 , 4 , 5-dihydrothiazol-4— y 1 , 

10 4,5-dihydrothiazol-5-yl, 2 , 5-dihydrothiazol-2-yl, 

2 , 5-dihydrothiazol-4-y 1 , 2 , 5-dihydrothiazol-5-y 1 , 
2 f 3-dihydrothiazol-2-yl, 2 , 3-dihydrothiazol-4-yl, 
2 , 3-dihydrothiazol-5-yl , 1 , 3-dioxol-2-yl , 1 , 3-dioxol-4-y 1 , 
1 , 3-dithiol-2-yl , 1 , 3-dithiol-4-yl , 1 , 3-oxathiol-2-yl , 

15 1 , 3-oxathiol-4-yl , 1 , 3-oxathiol-5-yl, pyrazol-3-y 1 , 

pyrazol-4—yl, isoxazol-3-yl, isoxazol-4-yl , isoxazol-5-yl, 
isothiazol-3-y 1 , isothiazol-4— y 1 , isothiazol— 5-y 1 , 
imidazol-2— yl, imidazol-4-yl, oxazol-2-yl, oxazol— 4— yl, 
oxazol-5-yl, thiazol-2-yl, thiazol-4-yl or thiazol-5-yl ; 

20 

5-membered rings having 3 hetero atoms such as, for example, 

1.2. 3- A 2 -oxadiazolin-4-y 1 , 1,2, 3-A 2 "oxadiazolin-5-yl , 
1,2, 4-A 4 ~oxadiazolin-3-yl , 1,2, 4-A 4 ~oxadiazolin-5-yl , 
1,2, 4-A 2 ™oxadiazolin-3-yl , 1,2, 4-A 2 ~oxadiazolin-5-yl , 

25 1,2, 4-A 3 -oxadiazolin-3-yl , 1,2, 4-A 3 -oxadiazolin-5-yl , 

1.3. 4- A 2 ~oxadiazolin-2-yl , 1,3, 4-A 2 ~oxadiazolin-5-yl , 
1,3, 4-A 3 ~oxadiazolin-2-yl , 1,3, 4-oxadiazolin-2-yl , 
1,2, 4-A 4 ~thiadiazolin-3-yl , 1,2, 4-A 4 -thiadiazolin-5-yl , 

1.2, 4-A 3 -thiadiazolin-3-y 1 , 1,2, 4-A 3 "thiadiazolin-5-y 1 , 
30 1,2, 4-A 2 "thiadiazolin-3-yl , 1,2, 4-A 2 -thiadiazolin-5-yl , 

1.3, 4-A 2 "thiadiazolin-2-yl , 1,3, 4-A 2 -thiadiazolin-5-yl , 
1,3, 4-A 3 -thiadiazolin-2-yl , 1,3, 4-thiadiazolin-2-yl , 

1.3. 2- dioxathiolan-4-yl , 1,2, 3-A 2 tr iazolin-4-yl , 

1.2. 3- A 2 -triazolin-5-yl , 1,2, 4-A 2 ~tr iazolin-3-yl , 
35 l,2,4-A 2 -triazolin-5-yl, l,2,4-A 3 -triazolin-3-yl, 

1,2, 4-A 3 "triazolin-5-yl , 1,2, 4-A 1 ~triazolin-2-yl , 
1,2, 4-tr iazolin-3-yl , 3H-1 , 2 , 4-dithiazol-5-y 1 , 
2H-1 , 3 , 4-dithiazol-5-yl , 2H-1 , 3 , 4-oxathiazol-5-yl , 
1,2, 3-oxadiazol-4-y 1 , 1,2, 3-oxadiazol-5-y 1 , 
40 l,2,4-oxadiazol-3-yl, 1 , 2 , 4 ,-oxadiazol-5-yl, 

1.3. 4- oxadiazol-2-y 1 , 1,2, 3-thiadiazol-4-y 1 , 
1,2, 3-thiadiazol-5-yl , 1,2, 4-thiadiazol-3-yl , 
1,2, 4-thiadiazol-5-yl , 1,3, 4-thiadiazoly 1-2-yl , 
1 , 2 , 3-triazol-4-yl or l,2,4-triazol-3-yl; 

45 

5-membered rings having 4 hetero atoms such as, for example 
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tetrazol— 5— yl , 

6^nembered rings having 1 hetero atom such as, for example: 

tetrahydropyran-2— y 1 , tetrahydropyran-3-yl , 

tetrahydropyran— 4— yl , piper idin— 2— yl , piper idin— 3— yl , 

piperidin— 4— y 1 , tetrahydrothiopyran-2— yl , 

tetrahydrothiopyr an-3-yl , tetrahydrothiopyran-4-y 1 , 

2H-3 , 4-dihydropyran-6-yl , 2H-3 , 4-dihydropyran-5-yl , 

2H-3 , 4-dihydropyran-4-yl , 2H-3 , 4~dihydropyran-3-yl , 

2H-3 , 4-dihydropyran-2-yl , 2H-3 , 4-dihydropyr an-6-yl , 

2H-3 , 4-dihydrothiopyran-5-yl , 2H— 3 , 4-dihydrothiopyran-4-yl , 

2H-3 , 4-dihydropyran-3-yl , 2H-3 , 4-dihydropyran-2-yl , 

1,2,3, 4— tetr ahydropyr idin— 6— y 1 , 

1,2,3, 4-tetrahydropyr idin-5-y 1 , 1,2,3, 4-tetrahydropyr idin-4- 
yl , 1,2,3, 4— tetrahydropyr idin-3— yl , 

1.2.3. 4- tetrahydropyr idin-2-yl , 2H-5 , 6-dihydropyran-2-y 1 , 
2H-5 , 6-dihydropyran-3-yl , 2H-5 , 6-dihydropyran-4-yl , 

2H-5 , 6-dihydropyran-5-y 1 , 2H-5 , 6-dihydropyran-6-yl , 
2H-5 , 6-dihydrothiopyran-2-yl , 2H-5 , 6-dihydrothiopyran-3-yl , 
2H-5 , 6-<iihydrothiopyran-4-yl , 2H-5 , 6-dihydrothiopyran-5-yl , 
2H-5 , 6-dihydrothiopyran-6-yl , 1,2,5, 6-tetrahydropyridin-2-yl 
1,2,5, 6-tetrahydropyr idin-3-y 1 , 1,2,5, 6-tetrahydro- 
pyridin— 4— y 1 , 1,2,5, 6— tetrahydropyridin— 5— yl , 1,2,5,6— 
tetrahydropyridin-6-yl , 2,3,4, 5-tetrahydropyr idin-2-yl , 

2.3.4. 5- tetrahydropyr idin-3-yl , 2,3,4, 5-tetr a- 
hydropyr idin-4-y 1 , 2,3,4, 5-tetrahydropyr idin-5-y 1 , 

2 , 3 , 4 , 5-tetrahydropyridin-6-yl , 4H-pyran-2-yl, 4H-pyran-3-yl 
4H-pyran-4-yl, 4H-thiopyran-2-yl, 4H-thiopyran-3-yl, 
4H— thiopyran— 4-yl , 1 , 4— dihydropyridin— 2— yl , 
1 , 4-dihydropyridin-3-yl , 1 , 4-dihydropyridin-4-y 1 , 
2H-pyran-2-yl, 2H-pyran-3-yl, 2H-pyran-4-yl , 2H-pyran-5-yl , 
2H-pyran-6-yl, 2H-thiopyran-2-yl, 2H-thiopyran-3-yl, 
2H-thiopyran-4-yl, 2H-thiopyran-5-yl, 2H-thiopyran-6-yl , 
1 , 2-dihydropyr idin-2-y 1 , 1 , 2-dihydropyr idin— 3-y 1 , 
1 , 2-dihydropyridin-4— yl , 1 , 2-dihydropyr idin-5-yl , 

1 . 2- dihydropyr idin— 6— yl , 3 , 4-dihydropyridin-2— yl , 
3 , 4— dihydropyridin— 3-yl , 3 , 4-dihydropyr idin— 4— yl , 

3 . 4- dihydropyr idin-5-yl , 3 , 4-dihydropyr idin— 6-yl , 
2 , 5-dihydropyr idin-2— yl , 2 , 5-<iihydropyridin— 3-yl , 

2 . 5- dihydropyr idin— 4— yl , 2 , 5-dihydropyridin-5— yl , 
2 , 5-dihydropyr idin— 6-yl , 2 , 3-dihydropyr idin-2-yl , 

2 . 3- dihydropyr idin-3-yl , 2 , 3-dihydropyr idin-4-y 1 , 
2 , 3-dihydropyr idin-5-yl , 2 , 3-<iihydropyr idin-6-yl , 
pyridin— 2-yl , pyr idin— 3-yl or pyridin— 4— yl; 
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6-membered rings having 2 hetero atoms such as, for example, 



1 f 3-dioxan-2-y 1 , 1 , 3-dioxan-4-y 1 , 1 , 3-dioxan-5-y 1 , 
1 , 4-dioxan-2-yl , 1, 3-dithian-2-yl, 1 , 3-dithian-4-yl, 
1 , 3-dithian-5-y 1 , 1 , 4-dithian-2-y 1 , 1 f 3-oxathian-2-y 1 , 
1 , 3-oxathian-4-yl , 1 , 3-oxathian-5-yl , 1 , 3-oxathian-6-yl , 
1 , 4-oxathian-2-y 1 , 1 , 4-oxathian— 3-yl , 1 , 2-dithian— 3-yl , 
1 , 2-dithian-4-y 1 , hexahydropyrimidin-2-y 1 , 
hexahydropyr imidin-4-yl , hexahydropyrimidin-5-yl , 
hexahydropyr azin-2-y 1 , hexahydropyr idazin-3-yl , 
hexahydropyr idazin-4-yl , tetrahydro-1 , 3-oxazin-2-yl , 
tetrahydro-1 , 3-oxazin-4— yl , tetrahydro-1 f 3-oxazin-5— yl , 
tetrahydro-1 f 3-oxazin-6-y 1 , tetrahydro-1 , 3-thiazin-2-y 1 , 
tetrahydro— 1 , 3— thiazin— 4— yl , tetrahydro— 1 , 3— thiazin— 5— yl , 
tetrahydro— 1 , 3— thiazin— 6— yl , tetrahydro-1 , 4-thiazin— 2— yl , 
tetrahydro-1 , 4-thiazin-3-yl f tetrahydro-1 , 4-oxazin-2-yl , 
tetrahydro— 1 , 4-oxazin— 3-yl , tetrahydro-1 , 2-oxazin-3-yl , 
tetrahydro— 1 , 2-oxazin— 4— yl , tetrahydro— 1 , 2— oxazin— 5— yl f 
tetrahydro-1 , 2-oxazin-6-yl f 2H-5 , 6-dihydro-l , 2-oxazin-3-yl f 
2H-5 , 6-dihydro-l , 2- 

oxazin-4-yl, 2H-5 , 6-dihydro-l , 2-oxazin-5-yl, 

2H-5 , 6-dihydro-l , 2-oxazin-6-yl , 2H-5 , 6-dihydro- 

1 f 2-thiazin-3-yl , 2H-5 , 6-dihydro-l , 2-thiazin-4-yl f 

2H-5 , 6-dihydro-l , 2— thiazin-5-yl , 2H— 5 , 6-dihydro-l , 2- 

thiazin-6-yl , 4H-5 , 6-dihydro-l , 2-oxazin— 3— yl , 

4H-5 , 6-dihydro-l , 2-oxazin-4-yl , 4H-5 , 6-dihydro- 

1 , 2-oxazin-5-yl , 4H-5 , 6-dihydro-l , 2-oxazin-6-yl, 

4H-5 , 6-dihydro-l f 2-thiazin-3-yl , 4H-5 , 6-dihydro-l , 2- 

thiazin-4-yl , 4H-5 f 6-dihydro-l , 2-thiazin-5-yl, 

4H-5 , 6-dihydro-l , 2-thiazin-6-yl , 2H-3 , 6-dihydro-l , 2- 

oxazin-3-yl , 2H-3 , 6-dihydro-l , 2-oxazin-4-yl , 

2H-3 f 6-dihydro-l , 2-oxazin-5-yl , 2H-3 , 6-dihydro-l , 2- 

oxazin-6-yl , 2H-3 , 6-dihydro-l , 2-thiazin-3-yl , 

2H-3 , 6-dihydro-l , 2-thiazin-4-yl , 2H-3 , 6-dihydro-l , 2- 

thiazin— 5-yl, 2H-3 , 6-dihydro-l , 2-thiazin-6-yl, 

2H-3 , 4-dihydro-l , 2-oxazin-3-yl , 2H-3 , 4-dihydro-l f 2- 

oxazin-4-yl , 2H-3 , 4-dihydro-l , 2-oxazin-5-yl , 

2H-3 , 4-dihydrc^l , 2-oxazin-6-yl , 2H-3 , 4-dihydro-l f 2- 

thiazin-3-yl , 2H-3 , 4-dihydro-l , 2-thiazin-4-yl , 

2H— 3 , 4-dihydro-l , 2-thiazin— 5-yl , 2H-3 f 4-dihydro- 

1 , 2-thiazin-6-yl , 2,3,4, 5-tetrahydropyr idazin-3-y 1 , 

2,3,4, 5— tetrahydropyridazin— 4— y 1 , 

2,3,4, 5— tetrahydropyridazin— 5-yl , 

2.3.4. 5- tetrahydropyridazin-6-yl , 

3.4.5. 6— tetrahydropyridazin— 3— yl , 
3,4,5, 6— tetrahydropyridazin— 4— yl , 
1,2,5, 6— tetrahydropyridazin— 3— yl , 
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1 , 2 , 5 , 6— tetrahydropyridazin— 4— yl , 
1,2,5, 6-tetrahydropyridazin-5-yl, 
1,2,5, 6— tetrahydropyridazin— 6— yl , 
1,2,3, 6-tetrahydropyridazin-3-yl , 
5 1,2,3, 6-tetrahydropyridazin-4— yl , 

4 H-5 , 6-dihydro-l , 3-oxazin-2-yl, 
4H— 5 , 6— dihydro— 1 , 3— oxazin— 4— yl , 
4 H-5 , 6— dihydro— 1 , 3-oxaz in-5— y 1 , 
4H-5 , 6— dihydro- 1 , 3-oxaz in— 6— yl, 
10 4H-5 , 6-dihydro— 1 , 3-thiazin-2-yl , 

4 H-5 , 6-dihydro-l , 3-thiazin-4-yl , 

4H-5 , 6-dihydro-l , 3-thiazin-5-yl , 4H-5 , 6-dihydro- 
1 , 3-thiazin-6-yl , 3,4, 5-6-tetrahydropyrimidin-2-yl , 
3,4,5, 6-tetrahydropyr imidin-4-yl , 3,4,5, 6-tetrahydro- 

15 pyrimidin-5-yl , 3,4,5, 6-tetrahydropyrimidin-6-y 1 , 

1,2,3, 4-tetrahydropyrazin-2-yl , 1,2,3, 4-tetrahydro- 
pyrazin-5-yl , 1,2,3, 4-tetrahydropyrimidin-2-yl , 
1,2,3, 4-tetrahydropyr imidin-4-yl , 1,2,3, 4-tetrahydro- 
pyr imidin-5-y 1 , 1,2,3, 4-tetrahydropyr imidin-6-y 1 , 

20 2 , 3-dihydro-l , 4-thiazin-2-yl , 2 , 3-dihydro-l , 4-thiazin-3-yl , 

2 , 3-dihydro-l , 4-thiazin-5-yl , 2 , 3-dihydro-l , 4-thiazin-6-yl , 
2H-l,2-oxazin-3-yl, 2H-1 , 2-oxazin-4-yl , 2H-1 , 2-oxazin-5-yl , 
2H-l,2-oxazin-6-yl, 2H-1 , 2-thiazin-3-yl, 2H-1 , 2-thiazin-4-yl , 
2H-l,2-thiazin-5-yl, 2H-1 , 2-thiazin-6-yl , 4H-1 , 2-oxazin-3-yl, 

25 4H-l,2-oxazin-4-yl, 4H-1 , 2-oxazin-5-yl, 4H-1 , 2-oxazin-6-yl, 

4H-1 , 2-thiazin-3-yl , 4H-1 , 2-thiazin-4-yl , 

4H— 1 , 2-thiazin— 5— y 1 , 4H— 1 , 2— thiazin— 6— y 1 , 6H— 1 , 2— oxazin-3-yl , 
6H-1 , 2-oxazin-4— yl , 6H— 1 , 2-oxazin-5-yl , 6H— 1 , 2-oxazin-6-y 1 , 
6H-1 , 2-thiazin-3-yl , 6H-1 , 2-thiazin-4-yl , 

30 6H-l,2-thiazin-5-yl, 6H-1 , 2-thiazin-6-yl , 2H-1 , 3-oxazin-2-yl , 

2H-l,3-oxazin-4-yl, 2 H-l , 3-oxaz in-5-yl , 2 H-l , 3-oxaz in-6-yl, 
2H-l,3-thiazin-2-yl, 2H-l,3-thiazin-4-yl, 2H-1 , 3-thiazin-5- 
yl , 2H-1 , 3-thiazin— 6-yl , 4H-1 , 3-oxazin— 2-yl , 4H-1 , 3-oxazin- 
4-yl, 4H-l,3-oxazin-5-yl, 4H-1 , 3-oxaz in-6-yl, 4 H-l , 3-thiazin- 

35 2-yl, 4H-1, 3-thiazin— 4— yl, 4H-1 , 3-thiazin-5-yl , 

4 H-l , 3-thiazin-6-yl , 6 H-l , 3-oxaz in-2-yl , 6H-1 , 3-oxaz in-4-yl , 
6H-1 , 3-oxazin-5-yl , 6H-1 , 3-oxazin-6-y 1 , 6H-1 , 3-thiazin-2-yl , 
6H-1 , 3-oxazin-4-yl , 6H-1 , 3-oxazin-5-yl , 6H-1 , 3-thiazin-6-yl , 
2H-1 , 4-oxazin-2-yl , 2H-1 , 4-oxazin-3-yl , 2H-1 , 4-oxazin-5-yl , 

40 2H-l,4-oxazin-6-yl, 2H— 1 , 4-thiazin— 2— yl , 2H— 1 , 4-thiazin-3-yl, 

2H-l,4-thiazin-5-yl, 2H-1 , 4-thiazin-6-yl , 4H-1, 4-oxazin-2-yl, 
4H-l,4-oxazin-3-yl, 4H-1 , 4-thiazin-2-yl, 4H-1 , 4-thiazin-3-yl , 
1 , 4-dihydropyridazin— 3-yl , 1 , 4-dihydropyridazin-4-yl , 
1 f 4-dihydropyridazin— 5-yl , 1 , 4-dihydropyridazin-6-yl , 

45 1 , 4-dihydropyrazin— 2-yl , 1 , 2-dihydropyrazin— 2-yl , 

1 , 2-dihydropyrazin— 3— yl , 1 , 2— dihydropyrazin— 5— yl , 
1 , 2— dihydropyrazin— 6— yl , 1 , 4-dihydropyrimidin— 2— y 1 , 
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1 , 4-dihydropyr imidin-4-y 1 , 1 , 4-dihydropyr imidin-5-yl , 
1 , 4-dihydropyr imidin-6-yl , 3 , 4-dihydropyrimidin-2-y 1 , 
3, 4-dihydropyr imidin-4-yl, 3 , 4-dihydropyrimidin-5-yl or 
3, 4-dihydropyr imidin-6-yl, pyridazin-3-yl, pyridazin-4-yl, 
5 pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl or 

pyrazin— 2— yl ; 

6 -member ed rings having 3 hetero atoms such as, for example, 

10 l,3,5-triazin-2-yl, 1 , 2 , 4-triazin-3-yl, 1 , 2 , 4-triazin-5-yl or 

1,2, 4— triazin— 6— yl ; 

6-membered rings having 4 hetero atoms such as, for example, 
15 1,2,4, 5-tetrazin-3-yl ; 

where, if appropriate, the sulfur of the abovementioned 
heterocycles may be oxidized to S=0 or S(=0>2; 

20 

and where a bicyclic ring system may be formed with a 
fused-on phenyl ring or with a C 3 -C 6 -carbocycle or with 
another 5— to 6-membered heterocycle. 

25 - N-linked heterocyclyl : a saturated, partially saturated or 
unsaturated 5- or 6-membered heterocyclic ring which is 
attached via nitrogen and which contains at least one 
nitrogen and optionally one to three identical or different 
hetero atoms selected from the following group: oxygen, 

30 sulfur or nitrogen, i.e., for example, 

5-membered rings having 1 hetero atom which are linked by a 
nitrogen, such as, for example, 

35 tetrahydropyrrol-l-yl , 2 , 3-<iihydro-lH-pyrrol-l-yl , 

2,5-dihydro-lH-pyrrol-l-yl or pyrrol— 1— yl; 

5-membered rings having 2 hetero atoms which are linked by a 
40 nitrogen such as, for example, 

tetrahydropyrazol-1— yl , tetrahydroisoxazol— 2— yl , 
tetrahydroisothiazol-2-yl , tetrahydroimidazol— 1-yl , 
tetrahydrooxazol— 3— yl , tetrahydrothiazol— 3— y 1 , 
45 4 , 5-dihydro-lH-pyrazol-l-yl , 2 , 5-dihydro-lH-pyrazol-l-yl , 

2 , 3-dihydro-lH-pyrazol— 1-yl , 2 , 5-dihydroisoxazol- 
2-yl, 2,3-dihydroisoxazol-2-yl, 2 , 5-dihydroisothiazol-2-yl, 
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2 , 3-dihydroisoxazol-2-y 1 , 4 , 5-dihydro-lH-imidazol-l-y 1 , 
2 , 5-dihydro-lH-imidazol-l-y 1 , 2 , 3-dihydro-lH-imidazol-l-y 1 , 
2 , 3-dihydrooxazol-3-yl , 2 , 3-dihydrothiazol-3-yl , pyrazol-l-yl 
or imidazol— 1— yl; 

5 

5-membered rings having 3 hetero atoms which are linked by a 
nitrogen such as, for example, 

1,2, 4-A 4 ~oxadiazolin-2-yl , 1,2, 4-A 2 ~oxadiazolin-4-yl , 
10 1,2, 4-A 3 ~oxadiazolin-2-yl , 1,3, 4-A 2 ~oxadiazolin-4-y 1 , 

1,2, 4-A5-thiadiazolin-2-y 1 , 1,2, 4-A 3 -thiadiazolin-2-yl , 
1,2, 4-A 2 "thiadiazolin-4-yl , 1,3, 4-A 2 "thiadiazolin-4-yl , 
1,2, 3-A 2 ~triazolin-l-y 1 , 1,2, 4-A 2 "triazolin-l-yl , 
l,2,4-A 2 -triazolin-4-yl, 1 , 2 , 4-A 3 -triazolin-l-yl, 1,2,4-A 1 " 
15 triazolin-4-yl, 1 , 2 , 3-triazol-l-yl or 1,2,4-triazol-l-yl; 

5- membered rings having 4 hetero atoms which are linked by a 
nitrogen such as, for example, 

20 

tetrazol— 1— yl ; 

and 6-membered rings having 1 hetero atom which are linked by 
a nitrogen, such as, for example 

25 

piperidin-l-yl , 1,2,3, 4-tetrahydropyr idin-l-yl , 
1,2,5,6-tetrahydropyridin-l-yl, 1 , 4-dihydropyridin-l-yl or 
1 , 2-dihydropyr idin— 1— yl ; 

6- membered rings having 2 hetero atoms which are linked by a 
nitrogen such as, for example, 

hexahydropyrimidin-l-yl , hexahydropyrazin-1— yl , 
35 hexahydropyridazin-l-yl , tetrahydro-1 , 3-oxazin-3-yl , 

tetrahydro-1 , 3-thiazin-3-yl , tetrahydro-1 , 4-thiazin-4-yl , 
tetrahydro-1 , 4-oxazin-4— yl , tetrahydro-1 , 2-oxazin-2-yl , 
2H-5 , 6-dihydro-l , 2-oxazin-2-yl , 

2H-5 , 6-dihydrc^l , 2-thiazin-2-y 1 , 2H-3 , 6-dihydrc^l , 2- 
40 oxazin-2-yl , 2H-3 , 6-dihydro-l , 2-thiazin-oxazin-2-yl , 

2H-3 , 4-dihydrc^-l , 2-thiazin-2-yl , 2,3,4, 5-tetrahydro- 
pyridazin-2-yl , 1,2,5, 6-tetrahydropyr idazin-l-yl , 
1,2,5, 6-tetrahydropyridazin-2-yl , 1,2,3, 6-tetrahydro- 
pyridazin-l-yl, 3,4,5, 6-tetrahydropyrimidin-3-yl, 
45 1,2,3, 4-tetrahydropyrazin-l-yl , 1,2,3, 4-tetrahydro- 

pyr imidin-l-yl , 1,2,3, 4-tetrahydropyr imidin-3-y 1 , 
2 , 3-dihydro-l , 4— thiazin— 4— yl, 2H-1 , 2-oxazin— 2-yl, 
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2H-l,2-thiazin-2-yl, 4H-l f 4-oxazin-4-yl, 4H-1, 4-thiazin-4-yl, 
1 , 4-dihydropyridazin-l-yl , 1 , 4-dihydropyrazin-l-yl , 
1 , 2-dihydropyrazin-l-yl , 1 , 4-dihydropyr imidin-l-yl or 
3,4-dihydropyrimidin— 3— yl, and also cyclic imides which are 
5 linked via nitrogen, such as: 

phthalimide, tetrahydrophthalimide, succinimide , maleimide or 
glutarimide, and also 4-oxo-l , 4-dihydropyridin-l-yl . 

All phenyl rings or heterocyclyl radicals, and also all phenyl 
10 components in pheny l-Ci-Ce-aiky 1 ' phenylcarbonyl-Ci-Ce-alkyl, 
phenoxy , pheny Ithio , phenylcarbony 1 , pheny lalkenylcarbony 1 , 
phenoxycarbonyl, phenoxyalkylcarbonyl, phenylaminocarbonyl and 
N— (Ci— C 6— alky 1 )—N— pheny 1 ami nocar bony 1 or heterocyclyl components 
in heterocyclyl-Ci-Ce-alfcy 1 / heterocyclylcarbonyl-Ci-C 6 -alkyl, 
15 heterocyclyloxy, heterocyclylthib, heterocycly lcarbonyl, 
heterocyclylalkeny lcarbonyl , heterocyclyloxyalkylcarbony 1 , 
heterocyclyloxycarbonyl , heterocyclylaminocarbonyl and 
^.(Ci— Ce— alkyl)— N— heterocyclylaminocarbonyl are, unless stated 
otherwise, preferably unsubstituted, or they carry one to three 
20 halogen atoms and/or one nitro group, one cyano radical and/or 
one or two methyl, trif luoromethyl, methoxy or trif luoromethoxy 
substituents . 

The compounds of the formula I according to the invention where R 4 
= Ila are referred to as compounds of the formula la, and 
compounds of the formula I where R 4 = lib are referred to as lb. 

The compounds of the formula I should be particularly emphasized, 

where 

30 

r7 is Cx-Ce-alkylf C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 

C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl r C 3 -C 6 -cycloalkyl, 
C 1 -c 2 o-alkylcarbonyl , C 2 -C6-al*eny lcarbonyl , 
C 2 -C 6 -alkyny lcarbonyl , C 3 -C 6 -cycloalkylcarbonyl, 
35 Ci-C 6 -alkoxycarbonyl, C 3 -C 6 -alkenyloxycarbonyl, 

C 3 — C 6 — alkynyloxycarbonyl, d-C 6 -alkylthiocarbonyl, 
Ci-Cg-alkylaminocarbonyl , C 3 -C 6 -alkenylaminocarbony 1 , 
C 3 -C 6 — alkyny laminocarbony 1 , N , N-di— ( Ci-€ 6 — alky 1 ) - 
aminocarbonyl, N-(C 3 -C 6 -alkenyl)-N-(Ci-<:6-alkyl)~ 

40 

aminocarbonyl, N-tC^e-alkynylJ-N-fCi-Ce-alkyl)- 
aminocarbony 1 , N— (C i-C 6 -alkoxy ) -N- { C !-C 6 -alky 1 ) - 
aminocarbonyl, N-(C 3 -C 6 -alkenyl)-N-(Ci-C 6 -alkoxy)- 
aminocarbonyl , N-( C 3 -C 6 -alkynyl )-N-< Ci-C 6 -alkoxy )- 
aminocarbonyl , di-( Ci-C 6 — alkyl ) aminothiocarbonyl , 
45 d-Ce-alkylcarbonyl-Ci-Ce-alkyl, Ci-C 6 -alkoxyimino- 

Ci-C 6 -alkyl, N-(Ci-C 6 -alkylamino) imino-Cx-Ce-alkyl or 
N,N— di— (Ci— C 6 — alkylamino)imino-Ci— C 6 — alkyl, where the 
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alkyl, cycloalkyl and alkoxy radicals mentioned may be 
partially or fully halogenated and/or may carry one to 
three of the following groups: 

cyano, Ci-C 4 -alkoxy , C!-C 4 -alkylthio, di-(Ci-C 4 -alkyl )- 
5 amino, Ci-C 4 -alkylcarbonyl, Ci-C 4 -alkoxycarbonyl, 

Ci-Q-alkoxy-Cx-C^— alkoxycarbonyl, di-(Ci-C 4 -alkyl )- 
amino-C i-C 4 -a lkoxyc ar bony 1 , hy dr oxyc ar bony 1 , 
Ci— C 4 — alkylaminocarbonyl, 

di— ( Ci-C 4 — alkyl ) aminocarbonyl , aminocarbonyl , 
10 Ci-C 4 — alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 

phenyl, heterocyclyl, phenyl-Ci-C 6 -alkyl, heterocyclyl- 
Ci-C 6 -alkyl, phenylcarbonyl-Ci-C 6 -alkyl, heterocyclyl- 
carbonyl-Ci-Ce— alkyl , phenylcarbonyl f heterocyclyl- 

15 carbonyl, phenoxycarbonyl , heterocyclyloxycarbonyl, 

phenoxythiocarbonyl , heterocyclyloxythiocarbonyl , 
phenoxy-Ci-Ce-alkylcarbonyl , heterocyclyloxy-Ci-C 6 - 
alkylcarbonyl, phenylaminocarbonyl, N-(Ci-c 6 -a lk y 1 )- 
N— ( phenyl ) aminocarbonyl , heterocyclylaminocarbonyl f 

20 N—(Ci-C 6 -alkyl)-N—( heterocyclyl) aminocarbonyl, 

phenyl-C 2 -^6-alkenylcarbonyl or heterocyclyl- 
C 2 -C6-alkenylcarbonyl, where the phenyl and the 
heterocyclyl radical of the 20 last-mentioned 
substituents may be partially or fully halogenated 

25 and/or may carry one to three of the following 

radicals : 

nitro, cyano, Cx-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 

30 With a view to the use of the compounds of the formula I 
according to the invention as herbicides, the variables 
preferably have the following meanings, in each case on their own 
or in combination: 

35 Ri is nitro, halogen, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl, 

d-C 6 -alkoxy, Ci-C 6 -haloalkoxy , Ci-C 6 -alkylthio, 
Ci^C 6 -haloalkylthio, Ci-C 6 -alkylsulf onyl or 
Ci— C 6 — haloalkylsulf onyl ; 

40 

r2, r3 are hydrogen, Ci-C 6 -alkyl or halogen? 

r4 is a compound of Ila or lib 



45 




where 

10 

R5 is halogen, OR 7 , SR 7 , S0 2 R 8 ' OS0 2 R 8 , OPOR 8 R 9 , OPR 8 R 9 , 

OPSR 8 R 9 , NR 10 R 1:L , ONR i:L R 12 , N-linked heterocyclyl or 
0-(N-linked heterocyclyl), where the heterocyclyl 
radical of the two last-mentioned substituents may be 
15 partially or fully halogenated and/or may carry one to 

three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 

20 

R 6 is halogen, cyano, Cx-Ce— alkyl, Cx-Ce-haloalkyl, 

di-(Ci-C 6 -alkoxy)methyl, di- (Cx-C 6 -alkylthio)methyl , 
(d-Ce-alkoxy) (Cx-C 6 -alkylthio)methyl, hydroxyl, 
Ci-Ce-alkoxy, Ci-C 6 — haloalkoxy , Ci-C 6 -alkoxycarbonyloxy , 
Ci-Ce-alkylthio, C 6 — haloalkylthio, 
Ci-C 6 — alkylsulfonyl, Ci-C 6 — haloalkylsulf onyl , 
Ci-Ce-alkylcarbonyl, Cx— C 6 — haloalkylcarbonyl f 
d-Ce-alkoxy car bony 1 or Ci-€ 6 — haloalkoxycarbonyl; 



25 



30 or 

two radicals R 6 , which are linked to the same carbon, 
together form an -0- (CH 2 ) m -0-, -0-(CH 2 ) m -S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S- ( CH 2 ) n -chain which 
may be substituted by one to three radicals from 
35 the following group: 

halogen, cyano, Cx-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 

40 

or 



two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) p chain which may be 
45 interrupted by oxygen or sulfur and/or may be 

substituted by one to four radicals from the 
following group: 



38 

halogen, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group; 

radicals R 6 , which are linked to different carbons, 
together form a -(CH 2 ) n chain which may be 
substituted by one to three radicals from the 
following group: 

halogen, Ci-C 6 -alkyl, Ci-C 6 -alkoxy, hydroxyl or 
Ci-Ce-alkoxycarbonyl ; 

is Ci-C 6 — alkyl, C 3 -C 6 — alkenyl, C 3 -C 6 — haloalkenyl, 

C3-C6— alkynyl , Ci— C 2 o— alkylcarbonyl, 

C 2 -C6— alkenylcarbonyl , C 3 — C 6 — cycloalkylcarbonyl , 

Ci-C 6 — alkoxy carbonyl , C 3 -C 6 — a Ike nyloxy carbonyl , 

C 3 -C 6 — alkynyloxycarbony 1 , ( C i-C 2 o-alkylthio ) carbonyl 

(particularly preferably (Ci-C 6 -alkylthio) carbonyl) , 

Cr-Ce— alkylaminocarbonyl , C 3 — C 6 — alkenylaminocarbony 1 , 

C 3 — Ce— alkynylaminocarbonyl , 

N , N-di— ( C i-C 6 — alkyl ) aminocarbony 1 , 

N— ( C 3 -<; 6 — alkenyl )—N—( C1—C6— alkyl ) aminocarbonyl , 

N— (C 3 -Ce— alkynyl )— N— ( Ci— C 6 — alkyl ) aminocarbonyl , 

N— <Ci-C 6 -^lkoxy)— N— (Ci-C 6 — alkyl) aminocarbonyl, 

N— ( C 3 —C 6 — alkenyl )— N— ( Ci-^Ce— alkoxy ) aminocarbonyl , 

N- ( C 3-C 6— a Iky ny 1 ) — N- ( C i-C 6 -a lkoxy ) aminoc ar bony 1 , 

di— ( Ci— Ce— alky 1 ) aminothiocarbonyl , 

C 1— C 6— a 1 ky lc ar bony 1-C i-C g— a 1 ky 1 , 

Ci-Ce— alkoxyimino— Ci— Ce— alkyl , 

N—(Ci—C 6— alkyl amino ) imino—Ci—Cg— alkyl- or 

N,N—di—(C 1 -C 6 —alkylamino)imino—Ci—C 6 — alkyl, where the 

abovementioned alkyl, cycloalkyl and alkoxy radicals 

may be partially or fully halogenated and/or may carry 

one to three of the following groups: 

cyano, Ci— C 4 — alkoxy, C1—C4— alkylthio, 
Ci— C 4— alkylcarbonyl , Ci— C 4 — alkoxycarbonyl , 
hydroxycarbonyl , di— ( Ci—C 4 — alkyl ) aminocarbonyl , 
Ci-C 4 — alkylcarbonyloxy or C 3 -C 6 — cycloalkyl; 

phenyl , heterocyclyl , phenyl— C x — C 6 — alkyl , 
heterocyclyl— Ci— €5— alkyl, phenylcarbonyl— Ci— Cg— alkyl, 
heterocyclylcarbonyl-Ci-C 6 — alkyl, phenylcarbonyl, 
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heterocyclylcarbonyl , phenoxycarbonyl , 
heterocyclyloxycarbonyl , phenoxythiocarbonyl , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-Ce-alkylcarbonyl, 
heterocyclyloxy-Ci-C 6 -alkylcarbonyl, 
phenyl-C 2 — ^6— alkenylcarbonyl or 

heterocyclyl-C2-C6— alkenylcarbonyl, where the phenyl 
and the heterocyclyl radical of the 16 last mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci— C4— alkyl, Ci— C 4 — haloalkyl, C1—C4— alkoxy 
or Ci— C4— haloalkoxy ; 

are Ci— C 6 — alkyl, C 3 — C 6 — alkenyl, C3-C6— haloalkenyl , 
C3— C$— cycloalkyl, hydroxy, Ci— Cg— alkoxy, 
di-Ci-Cs-alkylamino, or di- (Ci— Cg— haloalkyl ) amino, 
where the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated and/or 
may carry one to three of the following groups: 

cyano, Ci— C 4 — alkoxy, C1-C4— alkylthio, 
Ci— C 4 — alkylcarbonyl , Ci— C4— alkoxycarbonyl , 
hydroxycarbonyl , di—( C1—C4— alkyl ) aminocarbonyl , 
C1-C4— alkylcarbonyloxy or C3— Ce— cycloalkyl ; 

phenyl , heterocyclyl , phenyl— Ci— C 6 — alkyl , 
heterocyclyl— Cx—Ce— alkyl, phenoxy, heterocyclyloxy, 
where the phenyl— and the heterocyclyl radical of the 
last-mentioned substituents may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, Ci~C 4 — alkyl, Ci— C 4 — haloalkyl, Ci-C 4 — alkoxy 
or C1-C4— haloalkoxy ; 

is Cx-Ce-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C3-Ce-cycloalkyl, Ci-Ce-alkoxy, C 3 -C6-alkenyloxy or 
di-(Ci-Ce-alkyl) amino, where the abovementioned alkyl, 
cycloalkyl and alkoxy radicals may be partially or 
fully halogenated and/or may carry one to three 
radicals from the following group: 
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cyano, Ci-C 4 -alkoxy , C!-C 4 -alkylthio, 
Ci-C 4 -alkylcarbonyl , C 1 -C 4 -alkoxycarbonyl , 
hydroxycarbonyl , di- ( Ci-C 4 -alkyl ) ami nocar bony 1 , 
Ci-C 4 -alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 

phenyl, heterocyclyl, phenyl-Cx-Cg-alkyl or 
heterocyclyl-Ci-C 6 -alkyl f where the phenyl or 
heterocyclyl radical of the four last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 



15 

R 11 , R 12 are Ci-C 6 -alkyl or C 3 -C 6 -alkenyl; 

1 0 to 6; 

20 m 2 to 4; 

n 1 to 5; 

25 P 2 to 5. 



Particular preference is given to compounds of the formula I 
where the variables have the following meanings, either on their 
own or in combination: 

30 

R 1 is halogen, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl, Ci-C 6 -alkoxy, 

Ci-C6-alkylthio or Ci-C 6 — alkylsulfonyl; 
in particular halogen, such as fluorine or chlorine, 
35 Ci-Ce-alkyl, such as methyl or ethyl, Ci-C 6 -haloalkyl, 

such as dif luoromethyl or trif luoromethyl; 

particularly preferably fluorine, chlorine, methyl, 
dif luoromethyl or trif luoromethyl; 



40 R 2 is hydrogen or Ci-C 6 -alkyl, such as methyl or ethyl; 

in particular hydrogen or methyl; 

R 3 is hydrogen or Ci-C 6 -alkyl; in particular hydrogen; 

45 R 4 is a compound Ila or lib 
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X 




where 

10 

R 5 is halogen, OR 7 , SR 7 , S0 2 R 8 ' OS0 2 R 8 , NR^R 11 , 0NR 11 R 12 , 

N-linked heterocyclyl or 0-(N-linked heterocyclyl), 
where the heterocyclyl radical of the two last- 
mentioned substituents may be partially or fully 
15 halogenated and/or may carry one to three of the 

following radicals: 

nitro, cyano, Ci-C 4 -alkyl, C 1 -C 4 -haloalkyl, C!-C 4 -alkoxy 
or Ci-C4-haloalkoxy; 

20 

R 6 is halogen, cyano, Ci— C 6 — alkyl, C 1 ~C 6 — haloalkyl, 

di- ( C!-C 6 -alkoxy ) methyl , di- ( Ci-C 6 -alkylthio )methyl , 
( Cx-Ce-alkoxy ) ( Ci-C 6 -alkylthio ) methyl , hydroxyl , 
Ci-C 6 — alkoxy, Ci— C 6 — haloalkoxy , Ci-C 6 -alkoxycarbonyloxy, 
25 Cx— C 6 — alkylthio or Cx— C 6 — haloalkylthio; 

or 



two radicals R 6 , which are linked to the same carbon, together 
with this carbon form a carbonyl group; 

R 7 is Ci-€ 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 

C 3 — C 6 — alkynyl, Cx— C 20 — alkylcarbonyl, 
C 3 — C 6 -cycloalkylcarbonyl , Ci-C 6 — alkoxycarbonyl , 
C 3 — C 6 — alkenyloxycarbonyl , Ci-C 6 — alkylaminocarbonyl , 
C 3 -Ce— alkenylaminocarbonyl , 
N , N-di— ( Ci— C 6 — alky 1 ) aminocarbony 1 , 
N— ( C 3 — C 6 — alkenyl )— N— ( C!-C 6 ^alkyl ) aminocarbonyl , 
N— ( C 1— C 6 — alkoxy ) — N— ( C i-Ce— alky 1 ) aminocarbonyl , 
N— ( C 3 — C e— a 1 ke ny 1 ) — N— ( C 1— C 6 — a 1 koxy ) ami noc ar bony 1 , 
di— (Ci— C 6 — alkyl ) aminothiocarbonyl or 
Ci-C 6 — alkylcarbonyl— Ci—C 6 — alkyl, where the 
abovementioned alkyl, cycloalkyl and alkoxy radicals 
may be partially or fully halogenated and/or may carry 
one to three of the following groups: 



42 

cyano, C1—C4— alkoxy, Ci— C4— alkylthio, 
C1-C4— alkylcarbonyl, C1—C4— alkoxycarbonyl, 
hydroxy car bony 1 , di— ( C 1-C4— alky 1 ) aminocarbony 1 , 
Cx-C 4 — alkylcarbonyloxy or C 3 -C 6 — cycloalkyl; 

phenyl , heterocyclyl , phenyl— Ci—C 6 — alkyl , 
heterocyclyl— Ci-C 6 — alkyl , phenylcarbonyl— d-C 6 — alkyl , 
he-terocyclylcarbonyl— Ci— Ce— alkyl, phenylcarbonyl, 
heterocyclylcarbonyl , phenoxycarbonyl , 
heterocyclyloxycarbonyl , phenoxythiocarbonyl , 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-Cg-alkylcarbonyl or 

heterocyclyloxy-Ci-C 6 -alkylcarbonyl, where the phenyl 
and the heterocyclyl radical of the 14 last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, C3— C 4 — alkyl, Ci— C 4 — haloalkyl, Ci— C 4 — alkoxy 
or C x — C4— haloalkoxy; 

is Ci— C 6 — alkyl, C3— C 6 — alkenyl, C 3 — C 6 — haloalkenyl, 
C 3 —C 6 — cycloalkyl, hydroxy 1, Ci— Ce— alkoxy, 
di-Ci-C 6 -alkylamino or di-(Ci-Ce— haloalkyl) amino, where 
the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated and/or 
may carry one to three of the following groups: 

cyano, Ci— C 4 — alkoxy, C!-C 4 — alkylthio, 
Cx—C 4 — alkylcarbonyl , C x — C4— alkoxycarbonyl , 
hydroxycarbony 1 , di— ( Ci— C 4 — alky 1 ) aminocarbony 1 , 
Ci—C 4— alkylcarbonyloxy or C3— Ce— cycloalkyl; 

phenyl , heterocyclyl , phenyl— Ci-C 6 — alkyl , 
heterocyclyl— Ci—Cg— alkyl , phenoxy , heterocyclyloxy , 
where the phenyl and the heterocyclyl radical of the 
last-mentioned substituents may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, Ci— C 4 — alkyl, Ci— C 4 — haloalkyl, C1—C4— alkoxy 
or Ci— C 4— haloalkoxy; 

is Ci-Ce-alkyl, C3-C 6 -alkenyl, C3-C6-haloalkenyl, 
C3-C 6 -cycloalkyl, Ci-C 6 -alkoxy , C 3 -C 6 -alkenyloxy or 
di-(Ci-C6-alkyl) amino, where the abovementioned alkyl, 
cycloalkyl and alkoxy radicals may be partially or 
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fully halogenated and/or may carry one to three 
radicals from the following group: 
cyano, Ci-C 4 -alkoxy, Ci-C 4 -alkylthio, 
Ci-C 4 -alkylcarbonyl, C 1 -C4-alkoxycarbonyl / 
5 hydroxycarbonyl , di- ( Ci-C 4 -alkyl ) aminocarbonyl , 

C 1 -C4-alkylcarbonyloxy or C3-Ce-cycloalkyl; 

phenyl, heterocyclyl, phenyl-Ci-C6-alkyl or 
heterocyclyl-Ci-Ce-alkyl, where the phenyl or 
10 heterocyclyl radical of the four last-mentioned 

substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
^ or Ci-C 4 -haloalkoxy ; 

R 11 , R 12 are Cx-C^-alky! or C 3 -C 6 -alkenyl ; 

2Q 1 is 0 to 6. 

Particular preference is also given to the compounds of the 
formula I where the variables have the following meaning, on 
their own or in combination: 

25 

R 1 is halogen, Ci-Ce-alkyl, Ci-Ce-haloalkyl, Ci-C6-alkoxy , 

Ci-Cg-alkylthio, heterocyclyloxy or phenylthio, where 
the two last-mentioned radicals may be partially or 
fully halogenated and/or may carry one to three of the 
30 substituents mentioned below: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C4-alkoxy 
or Ci-C 4 -haloalkoxy; 

particularly preferably halogen, Ci-C 6 -alkyl or 
Ci-C 6 -alkylthio; 

35 

R 2 is hydrogen, Ci-C 6 -alkyl or Ci-C 6 -haloalkyl; 

particularly preferably hydrogen; 

R 3 is hydrogen; 

40 

R 5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , OPR 8 R 9 , 

OPOR 8 R 9 , OPSR 8 R 9 , NR 10 R 11 or N-bonded heterocyclyl which 
may be partially or fully halogenated and/or may carry 
one to three of the following radicals: 
45 nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 

or Ci-C 4 -haloalkoxy; 

particularly preferably halogen, OR 7 , NR 10 R 1:L or 
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N-bonded heterocyclyl which may be partially or fully 
halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, C;L-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably fluorine, OR 7 , NR 10 R 1:L or 
N-bonded heterocyclyl selected from the group 
consisting of 4-morpholinyl or 4-oxo-l , 4-dihydro- 
pyrid-l-yl; 

is Ci-C 6 -alkyl 

or two radicals R 6 which are attached to the same 
carbon form, together with this carbon, a carbonyl 
group ; 

is Ci-C 6 -alkyl, Ci-C 2 o-alkylcarbonyl, Ci-C 6 -alkoxy- 
carbony 1 , ( Ci-C 2 o-alky lthio ) carbonyl , 
N , N-di- ( Ci-Cg-alkyl ) aminocarbonyl , phenyl , 
phenylcarbonyl or phenoxy-Ci-Cg-alkylcarbonyl, where 
the phenyl radical of the three last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, C!-C 4 -alkyl, Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 

particularly preferably Ci-C 6 -alkyl, Ci-C2o-alkyl- 
carbonyl , Cx-Cg-alkoxycarbonyl , (Ci-C 6 -alkylthio ) - 
carbonyl , N , N-di- ( Ci-C 6 -alkyl ) aminocarbonyl , phenyl , 
phenylcarbonyl or phenoxy-Ci-C 6 -alkylcarbonyl, where 
the phenyl radical of the three last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

particularly preferably C 1 -C2o-alkylthiocarbonyl; 
most preferably Ci-C 6 -alkylthiocarbonyl ; 

are Ci-C6-alkyl, Ci-Cg-alkoxy , di-(Ci-Ce-alkyl) amino or 
phenyl, where the last-mentioned radical may be 
partially or fully halogenated and/or may carry one to 
three of the following radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy ; 

is Ci-C 6 -alkyl or Ci-Ce-alkoxy ; 
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R 11 is Ci-C 6 -alkyl; 

1 is from 0 to 6; 

particularly preferably from 4 to 6; 
5 in particular 6 . 

Particular preference is also given to compounds of the formula I 
where 

10 

R 6 is nitro, halogen, cyano, Ci-Cs-alkyl, Ci-Ce-haloalkyl, 

di- ( Ci-C 6 -alkoxy ) methyl , di- ( Ci-Ce-alkylthio ) methyl , 
(Ci-C6*alkoxy ) (Ci-C6-alkylthio)methyl, hydroxyl, 
Ci-Ce-alkoxy , Ci-Ce-haloalkoxy , Ci-Cg-alkoxycarbonyloxy , 
Ci-C 6 -alkylthio, Ci-Ce-haloalkylthio, 
Ci-C 6 -alkylsulf inyl, Ci-Ce-haloalkylsulf inyl, 
Ci-C 6 -alkylsulf onyl, Ci-C6-haloalkylsulfonyl, 
Ci-Ce-alkylcarbonyl, Ci-Ce-haloalkylcarbonyl, 
Ci-Ce-alkoxycarbonyl or Ci-Cg-haloalkoxycarbonyl; 

20 

or 

two radicals R 6 , which are linked to the same carbon, together 
form an -0- (CH 2 ) m -0-, -0- (CH 2 ) m -0- , -0- (CH 2 ) m -S-, 
25 -S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which may be 

substituted by one to three radicals from the following 
group : 

halogen, cyano, Ci-C^alkyl, Ci-C4-haloalkyl or 
C 1 -C4-alkoxycarbonyl ; 

30 

or 

two radicals R 6 , which are linked to the same carbon, form a 
35 -(CH 2 ) p chain which may be interrupted by oxygen or 

sulfur and/or which may be substituted by one to four 
radicals from the following group: 

halogen, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl or 
C i -C 4 -a lkoxyc ar bony 1 ; 

40 

or 

two radicals R 6 , which are linked to the same carbon, together 
45 with this carbon form a carbonyl group. 
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Particular preference is given to compounds of the formula I 



is nitro, halogen, cyano, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl, 
di- ( Ci-C 6 -alkoxy ) methyl , di- ( Ci-C 6 -alkylthio )methyl , 
(Ci-C 6 -alkoxy) (Ci-C 6 -alkylthio) methyl, hydroxyl, 
Ci-Ce-alkoxy, Ci-C 6 -haloalkoxy, Ci-C 6 -alkoxycarbonyloxy , 
Ci-C 6 -alkylthio, Ci-C 6 -haloalkylthio, 
d-C 6 -alkylsulf inyl, Ci-C 6 -haloalkylsulf inyl, 
Ci-C 6 -alkylsulf onyl , Ci-C 6 -haloalkylsulf onyl , 
Cx-C 6 -alkylcarbonyl , Ci-Ce-haloalkylcarbonyl , 
Ci-C 6 -alkoxycarbonyl or Ci-Ce-haloalkoxycarbonyl; 



two radicals R 6 , which are linked to the same carbon, together 
with this carbon form a carbonyl group. 

20 Particular preference is also given to the compounds of the 
formula I where 

R 5 is halogen or (Ci-C 2 o-alkylthio)carbonyloxy? 

particularly preferably fluorine or 
25 (Ci-C 6 -alkylthio)carbonyloxy; 

Particular preference is also given to the compounds of the 
formula I where 

30 

R 5 is NR 10 R 11 or N-linked heterocyclyl which may be 

partially or fully halogenated and/or may carry one to 
three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -halo'alkyl, Ci-C 4 -alkoxy 
35 or Ci-C 4 -haloalkoxy; 

Particular preference is also given to the compounds of the 
formula I where R 4 has the following meanings: 



40 




45 Hal Ilbl 



where 



R6 

5 



10 



15 ° r 
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5 




Ila7 IIb7 



10 



15 



20 




Ila9 IIb9 



25 




IlalO IlblO 

Very particular preference is given to the compounds of the 
formula I where 

35 

R 5 is NR 10 R 1:L or tetrahydropyrrol-l-yl, 

2 , 3-dihydro-lH-pyrrol-l-yl , 2 , 5-dihydro-lH-pyrrol-l-yl, 
pyrrol-l-yl , tetrahydropyrazol-l-yl , 
tetrahydroisoxazol-2-yl, tetrahydrothiazol-2-yl , 

40 

tetrahydroimidazol-l-yl, tetrahydrooxazol-3-yl, 
tetrahydrothiazol-3-yl, pyrazol-l-yl , imidazol-l-yl , 
1,2,4-triazol-l-yl, tetrazol-l-yl, piperidin-l-yl, 
4 -oxo- 1 , 4 -dihydr o- 1 -pyr idy 1 , hexahydropyr imidin- 1-y 1 , 
45 hexahydropyrazin- 1 -y 1 , tetrahydro- 1 , 4 -oxaz in-4 -yl , 

tetrahydro-l,2-oxazin-2-yl, succinimide, maleimide or 
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glutarimide, where the abovementioned heterocycles may 
be partially or fully halogenated and/or may carry one 
to three of the following radicals: 

nitro, cyano, Ci-C^alkyl, such as methyl or ethyl, 
5 Ci-C 4 -haloalkyl such as chloromethyl, dif luoromethyl or 

trif luoromethyl, Cx-C^alkoxy , such as methoxy or 
ethoxy or Ci-C 4 -haloalkoxy such as dif luoromethoxy or 
tr if luoromethoxy ; 

10 

R 10 Ci-C 6 -alkoxy 

Extraordinary preference is given to compounds of the formula Ial 
and Ibl (s I where 1 = 0), in particular to the compounds Ial.l to 
15 Ial. 456 and the compounds Ibl.l to Ibl. 456, where the radical 
definitions R 1 to R 5 and 1 have a preferred meaning for the 
compounds according to the invention not only in combination with 
each other, but in each case also on their own. 



20 



25 



30 



35 



40 



45 
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No. 


Rl 


R2 


R3 


R b 


Ial.1 or Ibl.l 


CH 3 


H 


H 


F 


lal.2 or lbl.2 


CH 3 


H 


H 


CI 


Ial.3 or lbl.3 


CH 3 


H 


H 


Br 


Ial.4 or lbl.4 


CH 3 


H 


H 


I 


lal.5 or lbl.5 


CH 3 


H 


H 


SCH 3 


XClX • O vJX XU X • O 




H 


H 


SCH-?CH^ 

^fcp^ 1A J V** J 


Tal 7 nr Th1 7 
JLclX • / OX X X/ X m 1 


V— ■ n 3 


X3 
£1 


H 


SCO(*N ( CH-i 


Tal ft nr Thl ft 
J. a. J. • o UX iJJi • o 


^-*** 3 


11 




S02CH 3 


Tal Q OT* Thl 9 
X CL X ■ J Ul XUX • -7 


CH 3 




H 


SO?CHoCHi 


Ta 1 in OT Thl 1 0 


CH 3 


H 


H 




Tal 11 or Tbl 11 

lul til Ul JLU X • X X 


CH 3 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


Tal 19 or Thl 12 

XCLX • X UX X kJ X • X a. 


CH 3 


H 


H 


S(4-C1-C 6 H 4 ) 


Tal 11 or Thl 13 

XCLX • X ~J UX XXJX ■ -L. 


CH 3 


H 


H 




Ial.14 or lbl.14 


CH 3 


H 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


Ial.15 or Ibl.15 


CH 3 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


Ial.16 or lbl.16 


CH 3 


H 


H 


4 -mor pho 1 iny 1 


lal-17 or Ibl.17 


CH 3 


H 


H 


1 -pyr r 0 1 idiny 1 


lal.18 or lbl.18 


CH 3 


H 


H 


1- ( 1 , 2 , 4-triazolyl ) 


lal.19 or Ibl.19 


CH 3 


H 


H 


1-imidazolyl 


lal.20 or lbl.20 


CH 3 


H 


H 


1-pyrazolyl 


lal.21 or Ibl.21 


CH 3 


H 


H 


4-oxo-l , 4-dihydro-l- 
pyridyl 


Ial.22 or lbl.22 


CH 3 


H 


H 


N(OCH 3 )CH 3 


Ial.23 or Ibl.23 


CH 3 


H 


H 


2-tetrahydroisoxazolyl 


lal.24 or Ibl.24 


CH 3 


H 


H 


N{CH 3 )N(CH 3 ) 2 


Ial.25 or Ibl.25 


CH 3 


H 


H 


N(CH 2 CH=CH 2 )N(CH 3 )2 


lal.26 or Ibl.26 


CH 3 


H 


H 


OPO(OCH 3 ) 2 


lal.27 or Ibl.27 


CH 3 


H 


H 


OPO(OCH 2 CH 3 ) 2 


lal.28 or Ibl.28 


CH 3 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


Ial.29 or Ibl.29 


CH 3 


H 


H 


OPO(OC 6 H 5 ) 2 
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No. 


R 1 




R3 


R^> 


Ial.30 or Ibl.30 


CH 3 


H 


H 


OPO(CH 3 ) 2 


Ial.31 or Ibl.31 


CH 3 


H 


H 


OPO(CH 2 CH 3 ) 2 


lal.32 or Ibl. 32 


CH 3 


H 


H 


OPO(C 6 H 5 ) 2 


lal.33 or Ibl. 33 


CH 3 


H 


H 


OPS(OCH 3 ) 2 


lal.34 or Ibl.34 


CH 3 


H 


H 


OPS(OCH 2 CH 3 ) 2 


lal.35 or Ibl. 35 


CH 3 


H 


H 


OP(OCH 3 ) 2 


Ial. 36 or Ibl.36 


CH 3 


H 


H 


OP(OCH 2 CH 3 ) 2 


lal.37 or Ibl.37 


CH 3 


H 


H 


PO(OCH 3 ) 2 


Ial. 38 or lbl.38 


CH 3 


H 


H 


PO(OCH 2 CH 3 ) 2 


lal.39 or Ibl.39 


CH 3 


H 


H 


PO(C 6 H 5 ) 2 


Ial.40 or Ibl. 40 


CH 3 


H 


H 


0CH 3 


Ial.41 or lbl.41 


CH 3 


H 


H 


OCH 2 CH 3 


lal.42 or Ibl. 42 


CH 3 


H 


H 


OCH 2 C 6 H 5 


Ial. 43 or Ibl. 43 


CH 3 


H 


H 


OCH 2 (2-furyl) 


Ial.44 or Ibl.44 


CH 3 


H 


H 


OCH 2 (3-furyl) 


lal.45 or Ibl. 45 


CH 3 


H 


H 


0C00CH 3 


lal.46 or lbl.46 


CH 3 


H 


H 


OCOOCH 2 CH 3 


lal.47 or Ibl.47 


CH 3 


H 


H 


OCOOCH(CH 3 ) 2 


Ial.48 or Ibl.48 


CH 3 


H 


H 


OCOOC 6 H 5 


lal.49 or lbl.49 


CH 3 


H 


H 


OCOOC(CH 3 ) 3 


Ial.50 or lbl.50 


CH 3 


H 


H 


OCSOC 6 H 5 


Ial. 51 or lbl.51 


CH 3 


H 


H 


OCSN(CH 3 ) 2 


lal.52 or Ibl.52 


CH 3 


H 


H 


OCON(CH 3 ) 2 


lal.53 or Ibl.53 


CH 3 


H 


H 


0C0SCH 3 


lal.54 or Ibl.54 


CH 3 


H 


H 


ON(CH 3 ) 2 


lal.55 or lbl.55 


CH 3 


H 


H 


0-1-piperidyl 


lal.56 or Ibl.56 


CH 3 


H 


H 


0C0CH 3 


lal.57 or Ibl.57 


CH 3 


H 


H 


OCOCH 2 CH 3 


lal.58 or Ibl.58 


CH 3 


H 


H 


OCOCH(CH 3 ) 2 


Ial.59 or Ibl. 59 


CH 3 


H 


H 


OCOC(CH 3 ) 3 


lal.60 or Ibl. 60 


CH 3 


H 


H 


OCO(CH 2 ) 6 CH 3 


lal.61 or Ibl. 61 


CH 3 


H 


H 


OCO(CH 2 ) 7 CH 3 


Ial. 62 or lbl.62 


CH 3 


H 


H 


OCO(CH 2 )i 6 CH 3 


Ial.63 or Ibl.63 


CH 3 


H 


H 


OCO(CH2)i4CH 3 


Ial. 64 or Ibl.64 


CH 3 


H 


H 


OCOCH2CH 2 CH=CH2 


Ial 65 or Ibl 65 


CH 3 


H 


H 


OCOf CH? )iO( 2 , 4-Clo-CfiH^ ) 


Ial. 66 or Ibl. 66 


CH 3 


H 


H 


OCOCHfCEh 
(2-CH 3 -4-Cl-C 6 H 3 ) 


Ial. 67 or Ibl. 67 


CH 3 


H 


H 


OCOcyclopropyl 


Ial. 68 or Ibl. 68 


CH 3 


H 


H 


OCOcyclopentyl 


Ial. 69 or Ibl. 69 


CH 3 


H 


H 


OCOcyclohexyl 


Ial. 70 or Ibl. 70 


CH 3 


H 


H 


OCOC 6 H 5 
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No. 


Rl 


R2 




Ri> 


Ial.71 or Ibl. 71 


CH 3 


H 


H 


OCO ( 2 -tetrahydrof ury 1 ) 


lal.72 or Ibl.72 


CH 3 


H 


H 


0C0(2-furyl) 


lal.73 or lbl.73 


CH 3 


H 


H 


0C0(2-thienyl) 


lal.74 or Ibl.74 


CH 3 


H 


H 


OCO(3-pyridyl) 


lal.75 or Ibl.75 


CH 3 


H 


H 


OS0 2 CH 3 


lal.76 or Ibl.76 


CH 3 


H 


H 


OS0 2 CH 2 CH 3 


lal.77 or Ibl.77 


F 


H 


H 


F 


Ial.78 or Ibl.78 


F 


H 


H 


CI 


lal.79 or Ibl. 79 


F 


H 


H 


Br 


lal.80 or Ibl.80 


F 


H 


H 


I 


Ial.81 or Ibl.81 


F 


H 


H 


SCH 3 


Ial.82 or Ibl.82 


F 


H 


H 


SCH 2 CH 3 


Ial.83 or Ibl.83 


F 


H 


H 


SCO(N(CH 3 ) 2 ) 2 


Ial.84 or Ibl.84 


F 


H 


H 


S0 2 CH 3 


Ial.85 or Ibl.85 


F 


H 


H 


S0 2 CH 2 CH 3 


lal.86 or Ibl.86 


F 


H 


H 


SC 6 H 5 


lal.87 or lbl.87 


F 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


lal.88 or lbl.88 


F 


H 


H 


S(4-C1-C 6 H 4 ) 


lal.89 or lbl.89 


F 


H 


H 


S0 2 C 6 H 5 


Ial.90 or Ibl. 90 


F 


H 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


Ial.91 or lbl.91 


F 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


Ial.92 or Ibl.92 


F 


H 


H 


4-morpholinyl 


lal.93 or Ibl.93 


F 


H 


H 


1-pyrrolidinyl 


Tal 94 or Ibl 94 


F 


H 


H 


l-( 1,2,4-triazolyl) 


Tal 95 or Ibl 95 


F 


H 


H 


1-imidazolyl 


Ial.96 or Ibl. 96 


F 


H 


H 


1-pyrazolyl 


Ial.97 or Ibl. 97 


F 


H 


H 


4 -oxo- 1,4 -dihydro- 1 - 
pyridyl 


lal.98 or Ibl. 98 


F 


H 


H 


N(OCH 3 )CH 3 


lal.99 or Ibl. 99 


F 


H 


H 


2-tetrahydroisoxazolyl 


lal.100 or Ibl. 100 


F 


H 


H 


N(CH 3 )N(CH 3 ) 2 


Ial.101 or Ibl. 101 


F 


H 


H 


N(CH 2 CH=CH 2 )N(CH 3 ) 2 


lal.102 or Ibl. 102 


F 


H 


H 


OPO(OCH 3 ) 2 


Ial.103 or Ibl. 103 


F 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


Ial.104 or Ibl. 104 


F 


H 


H 


OPO(OCH 2 CH 3 ) 2 


Ial.105 or Ibl. 105 


F 


H 


H 


OPO(OC 6 H 5 ) 2 


lal.106 or Ibl. 106 


F 


H 


H 


OPO(CH 3 ) 2 


lal.107 or Ibl. 107 


F 


H 


H 


OPO(CH 2 CH 3 ) 2 


lal.108 or Ibl. 108 


F 


H 


H 


OPO(C 6 H 5 ) 2 


lal.109 or Ibl. 109 


F 


H 


H 


OPS(OCH 3 ) 2 


lal.110 or Ibl. 110 


F 


H 


H 


OPS(OCH 2 CH 3 ) 2 


Ial.lll or Ibl. Ill 


F 


H 


H 


OP(OCH 3 ) 2 
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Ial.112 or Ibl.112 


F 


H 


H 


OP(OCH 2 CH 3 ) 2 


lal.113 or Ibl. 113 


F 


H 


H 


P0(0CH 3 ) 2 


Ial.114 or Ibl. 114 


F 


H 


H 


PO(OCH 2 CH 3 ) 2 


lal.115 or lbl.115 


F 


H 


H 


PO(C 6 H 5 ) 2 


lal.116 or lbl.116 


F 


H 


H 


OCH 3 


lal.117 or lbl.117 


F 


H 


H 


OCH 2 CH 3 


lal.118 or lbl.118 


F 


H 


H 


OCH 2 C 6 H 5 


lal.119 or Ibl.119 


F 


H 


H 


OCH 2 (2-furyl) 


lal.120 or Ibl. 120 


F 


H 


H 


0CH 2 (3-furyl) 


lal.121 or Ibl.121 


F 


H 


H 


OCOOCH 3 


lal.122 or Ibl. 122 


F 


H 


H 


OCOOCH 2 CH 3 


Ial.123 or Ibl. 123 


F 


H 


H 


OCOOCH(CH 3 ) 2 


Ial.124 or Ibl.124 


F 


H 


H 


OCOOC 6 H 5 


Ial.125 or Ibl.125 


F 


H 


H 


OCOOC(CH 3 ) 3 


lal.126 or lbl.126 


F 


H 


H 


0CS0C 6 H 5 


lal.127 or Ibl.127 


F 


H 


H 


OCSN(CH 3 ) 2 


lal.128 or Ibl. 128 


F 


H 


H 


OCON(CH 3 ) 2 


lal.129 or lbl.129 


F 


H 


H 


0C0SCH 3 


lal.130 or lbl.130 


F 


H 


H 


ON(CH 3 ) 2 


lal.131 or ibl.131 


F 


H 


H 


0-1-piperidyl 


Ial.132 or Ibl.132 


F 


H 


H 


OCOCH 3 


Ial.133 or lbl.133 


F 


H 


H 


0C0CH 2 CH 3 


Ial.134 or Ibl.134 


F 


H 


H 


0C0CH(CH 3 ) 2 


Ial.135 or Ibl.135 


F 


H 


H 


OCOC(CH 3 ) 3 


lal.136 or Ibl.136 


F 


H 


H 


OCO(CH 2 ) 6 CH 3 


lal.137 or Ibl.137 


F 


H 


H 


OCO(CH 2 ) 7 CH 3 


lal.138 or Ibl.138 


F 


H 


H 


OCO(CH 2 ) 16 CH 3 


Tal 139 or Ibl 139 


F 


H 


H 


y \^ 11 ^ j x 4 j 


Tal 140 or Tbl 140 


F 








Ial.141 or Ibl 141 


F 


H 




OCQ( CHo \iO( 2 4-C1->-C<;Ht \ 


Ial.142 or Ibl. 142 


F 


H 


H 


OCOCH ( CH7 *0- 
(2-CH 3 -4-Cl-C 6 H 3 ) 


Ial.143 or Ibl. 143 


F 


H 


H 


OCOcyc lopropy 1 


lal.144 or Ibl. 144 


F 


H 


H 


OCOcyc lopenty 1 


lal.145 or Ibl. 145 


F 


H 


H 


OCOcyclohexyl 


Ial.146 or Ibl. 146 


F 


H 


H 


OCOC 6 H 5 


Ial.147 or Ibl. 147 


F 


H 


H 


OCO ( 2 -tetr ahydrof ury 1 ) 


lal.148 or Ibl. 148 


F 


H 


H 


OCO(2-furyl) 


lal.149 or Ibl. 149 


F 


H 


H 


OCO(2-thienyl) 


Ial.150 or Ibl. 150 


F 


H 


H 


OCO (3-pyr idyl) 


lal.151 or Ibl. 151 


F 


H 


H 


OS0 2 CH 3 


lal.152 or Ibl. 152 


F 


H 


H 


OS0 2 CH 2 CH 3 
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R* 


Ial.153 or Ibl.153 


CF 3 


H 


H 


F 


Ial.154 or Ibl.154 


CF 3 


H 


H 


CI 


lal.155 or Ibl.155 


CF 3 


H 


H 


Br 


lal.156 or Ibl.156 


CF 3 


H 


H 


I 


Ial.157 or Ibl.157 


CF 3 


H 


H 


SCH 3 


lal.158 or Ibl.158 


CF 3 


H 


H 


SCH 2 CH 3 


lal.159 or lbl.159 


CF 3 


H 


H 


SCO(N(CH 3 ) 2 ) 2 


Ial.160 or lbl.160 


CF 3 


H 


H 


S0 2 CH 3 


Ial.161 or Ibl.161 


CF 3 


H 


H 


S0 2 CH 2 CH 3 


lal.162 or lbl.162 


CF 3 


H 


H 


SC 6 H 5 


lal.163 or lbl.163 


CF 3 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


lal.164 or lbl.164 


CF 3 


H 


H 


S(4-C1-C 6 H 4 ) 


Ial.165 or Ibl.165 


CF 3 


H 


H 


S0 2 C 6 H 5 


lal.166 or lbl.166 


CF 3 


H 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


lal.167 or Ibl.167 


CF 3 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


Ial.168 or lbl.168 


CF 3 


H 


H 


4 -morpho 1 iny 1 


lal.169 or Ibl.169 


CF 3 


H 


H 


1-pyrrolidinyl 


Tai 170 nr Tbl 170 

XCLX • X / \J Ul XUX • X / v 


K^r 3 


£1 


H 


1-/1.2 , 4-triazolvl \ 


Tal 171 nr* Thl 171 

XdX • X / X Ul 1U1 • X / X 


CT?~> 
3 


U 
£1 


H 


1 — imidazolvl 


Tal 179 or- TH1 179 

XctX • X / 4L KJL. JLUX • X / £~ 


Lf 3 


n 


H 


1— Dvrazolvl 


lal.173 or lbl.173 


CF 3 


H 


H 


4— oxo— 1 , 4— dihydro— 1— 
pyridyl 


lal.174 or Ibl.174 


CF 3 


H 


H 


N(OCH 3 )CH 3 


lal.175 or Ibl.175 


CF 3 


H 


H 


2-tetrahydroisoxazolyl 


lal.176 or lbl.176 


CF 3 


H 


H 


N(CH 3 )N(CH 3 ) 2 


lal.177 or Ibl.177 


CF 3 


H 


H 


N ( CH 2 CH=CH 2 ) N ( CH 3 ) 2 


lal.178 or Ibl.178 


CF 3 


H 


H 


OPO(OCH 3 ) 2 


lal.179 or Ibl.179 


CF 3 


H 


H 


OPO(OCH 2 CH 3 ) 2 


Ial.180 or Ibl-180 


CF 3 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


lal.181 or lbl.181 


CF 3 


H 


H 


OPO(OC 6 H 5 ) 2 


lal.182 or Ibl.182 


CF 3 


H 


H 


OPO(CH 3 ) 2 


lal.183 or Ibl.183 


CF 3 


H 


H 


OPO(CH 2 CH 3 ) 2 


lal.184 or Ibl.184 


CF 3 


H 


H 


OPO(C 6 H 5 ) 2 


lal.185 or Ibl.185 


CF 3 


H 


H 


OPS(OCH 3 ) 2 


lal.186 or lbl.186 


CF 3 


H 


H 


OPS(OCH 2 CH 3 ) 2 


lal.187 or Ibl.187 


CF 3 


H 


H 


OP(OCH 3 ) 2 


lal.188 or Ibl.188 


CF 3 


H 


H 


OP(OCH 2 CH 3 ) 2 


lal.189 or lbl.189 


CF 3 


H 


H 


PO(OCH 3 ) 2 


lal.190 or lbl.190 


CF 3 


H 


H 


PO(OCH 2 CH 3 ) 2 


lal.191 or lbl.191 


CF 3 


H 


H 


PO(C 6 H 5 ) 2 


lal.192 or lbl.192 


CF 3 


H 


H 


0CH 3 


lal.193 or Ibl.193 


CF 3 


H 


H 


OCH 2 CH 3 
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R5 


Ial.194 or Ibl.194 


CF 3 


H 


H 


OCH 2 C 6 H 5 


Ial.195 or Ibl-195 


CF 3 


H 


H 


OCH 2 (2-furyl) 


lal.196 or Ibl.196 


CF 3 


H 


H 


OCH 2 (3-furyl) 


Ial.197 or Ibl.197 


CF 3 


H 


H 


OCOOCH 3 


lal.198 or Ibl.198 


CF 3 


H 


H 


OCOOCH 2 CH 3 


lal.199 or lbl.199 


CF 3 


H 


H 


OCOOCH(CH 3 ) 2 


lal.200 or Ibl.200 


CF 3 


H 


H 


OCOOC 6 H 5 


lal.201 or lbl.201 


CF 3 


H 


H 


OCOOC(CH 3 ) 3 


lal.202 or Ibl.202 


CF 3 


H 


H 


OCSOC 6 H 5 


Ial.203 or Ibl.203 


CF 3 


H 


H 


OCSN(CH 3 ) 2 


Ial.204 or Ibl.204 


CF 3 


H 


H 


OCON(CH 3 ) 2 


Ial.205 or Ibl.205 


CF 3 


H 


H 


OCOSCH 3 


lal.206 or Ibl.206 


CF 3 


H 


H 


ON(CH 3 ) 2 


lal.207 or lbl.207 


CF 3 


H 


H 


0-1-piperidyl 


Ial.208 or Ibl.208 


CF 3 


H 


H 


0C0CH 3 


lal.209 or Ibl.209 


CF 3 


H 


H 


OCOCH 2 CH 3 


lal.210 or Ibl.210 


CF 3 


H 


H 


OCOCHC(CH 3 ) 2 


Ial.211 or lbl.211 


CF 3 


H 


H 


OCOC(CH 3 ) 3 


lal.212 or lbl.212 


CF 3 


H 


H 


OCO(CH 2 ) 6 CH 3 


lal.213 or Ibl.213 


CF 3 


H 


H 


OCO(CH 2 ) 7 CH 3 


lal.214 or Ibl.214 


CF 3 


H 


H 


OCO(CH 2 )i 6 CH 3 


Ial.215 or lbl.215 


CFq 


H 


H 


OCOfCH? ) 14 CH^ 


Ial.216 or Ibl-216 


CF? 
3 


H 


H 


OCOCH 2 CH 2 CH=CH 2 


Xal.217 or Ibl.217 


3 


H 


H 


OCO( CBo )r>Q(2 , 4-Clo-CfiH^ ) 


lal.218 or Ibl.218 


CF 3 


H 


H 


OCOCHfCH^O- 
(2-CH 3 -4-Cl-C € H 3 ) 


lal.219 or Ibl.219 


CF 3 


H 


H 


OCOcyc lopr opy 1 


lal.220 or Ibl.220 


CF 3 


H 


H 


OCOcyclopentyl 


lal.221 or Ibl.221 


CF 3 


H 


H 


OCOcyc lohexyl 


lal.222 or Ibl.222 


CF 3 


H 


H 


OCOC 6 H 5 


lal.223 or Ibl.223 


CF 3 


H 


H 


0C0 ( 2 -tetrahydrof ury 1 ) 


Ial.224 or Ibl.224 


CF 3 


H 


H 


OCO(2-furyl) 


lal.225 or Ibl.225 


CF 3 


H 


H 


OCO(2-thienyl) 


lal.226 or Ibl.226 


CF 3 


H 


H 


OCO(3-pyridyl) 


lal.227 or Ibl.227 


CF 3 


H 


H 


OS0 2 CH 3 


lal.228 or Ibl.228 


CF 3 


H 


H 


OS0 2 CH 2 CH 3 


lal.229 or lbl.229 


CI 


H 


H 


F 


Ial.230 or Ibl.230 


CI 


H 


H 


CI 


lal.231 or lbl.231 


CI 


H 


H 


Br 


lal.232 or lbl.232 


CI 


H 


H 


I 


lal.233 or Ibl.233 


CI 


H 


H 


SCH 3 


lal.234 or Ibl.234 


CI 


H 


H 


SCH 2 CH 3 
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R2 


R3 


R* 


Ial.235 or Ibl.235 


CI 


H 


H 


SCO(N(CH 3 ) 2 )2 


Ial.236 or Ibl.236 


CI 


H 


H 


S0 2 CH 3 


Ial.237 or Ibl.237 


CI 


H 


H 


S0 2 CH 2 CH 3 


Ial.238 or Ibl.238 


CI 


H 


H 


SC 6 H 5 


Ial.239 or Ibl.239 


CI 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


lal.240 or lbl.240 


CI 


H 


H 


S(4-C1-C 6 H 4 ) 


lal.241 or Ibl.241 


CI 


H 


H 


S0 2 C 6 H 5 


lal.242 or Ibl.242 


CI 


H 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


lal.243 or Ibl.243 


CI 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


lal.244 or Ibl.244 


CI 


H 


H 


4 -morpholinyl 


lal.245 or Ibl.245 


CI 


H 


H 


1-pyrrolidinyl 


Ial 246 or Tbl 246 


CI 


H 




1- ( 1 . 2 . 4-triazolvl ^ 


Tal 247 nr Tbl 247 




H 


H 


1 — "i mi Ha7nl vl 


Tal 9 4R c.r Tbl ?4ft 




n 


u 




Ial. 249 or lbl.249 


CI 


H 


H 


A. — n VivHtt^ — 1 — 
r± ~UAU~ J- / i^uinyuiu 1" 

pyridyl 


lal.250 or Ibl.250 


CI 


H 


H 


N(OCH 3 )CH 3 


lal.251 or Ibl.251 


CI 


H 


H 


2 -tetr ahydroisoxazoly 1 


lal.252 or lbl.252 


CI 


H 


H 


N(CH 3 )N(CH 3 ) 2 


lal.253 or Ibl.253 


CI 


H 


H 


N(CH 2 CH=CH 2 )N(CH 3 ) 2 


lal.254 or Ibl.254 


CI 


H 


H 


OPO(OCH 3 ) 2 


lal.255 or Ibl.255 


CI 


H 


H 


OPO(OCH 2 CH 3 ) 2 


lal.256 or Ibl.256 


CI 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


lal.257 or Ibl.257 


CI 


H 


H 


OPO(OC 6 H 5 ) 2 


lal.258 or lbl.258 


CI 


H 


H 


OPO(CH 3 ) 2 


lal.259 or Ibl.259 


CI 


H 


H 


OPO(CH 2 CH 3 ) 2 


lal.260 or lbl.260 


CI 


H 


H 


OPO(C 6 H 5 ) 2 


lal.261 or lbl.261 


CI 


H 


H 


OPS(OCH 3 ) 2 


Ial.262 or Ibl.262 


CI 


H 


H 


OPS(OCH 2 CH 3 ) 2 


Ial.263 or Ibl.263 


CI 


H 


H 


• OP(OCH 3 ) 2 


lal.264 or lbl.264 


CI 


H 


H 


OP(OCH 2 CH 3 ) 2 


Ial. 265 or Ibl.265 


CI 


H 


H 


PO(OCH 3 ) 2 


Ial. 266 or Ibl.266 


CI 


H 


H 


PO(OCH 2 CH 3 ) 2 


lal.267 or Ibl.267 


CI 


H 


H 


PO(C 6 H 5 ) 2 


lal.268 or Ibl.268 


CI 


H 


H 


0CH 3 


lal.269 or lbl.269 


CI 


H 


H 


OCH 2 CH 3 


lal.270 or Ibl.270 


CI 


H 


H 


OCH 2 C 6 H 5 


Ial. 271 or Ibl.271 


CI 


H 


H 


OCH 2 (2-furyl) 


lal.272 or Ibl.272 


CI 


H 


H 


OCH 2 (3-furyl) 


lal.273 or Ibl.273 


CI 


H 


H 


0C00CH 3 


lal.274 or Ibl.274 


CI 


H 


H 


OCOOCH 2 CH 3 


lal.275 or Ibl.275 


CI 


H 


H 


OCOOCH(CH 3 ) 2 
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R^ 


R^ 


Ial.276 or Ibl.276 


CI 


H 


H 


OCOOC 6 H 5 


lal.277 or Ibl.277 


CI 


H 


H 


OCOOC(CH 3 ) 3 


Ial.278 or lbl.278 


CI 


H 


H 


OCSOC 6 H 5 


Ial.279 or lbl.279 


CI 


H 


H 


OCSN(CH 3 ) 2 


Ial.280 or Ibl.280 


CI 


H 


H 


OCON(CH 3 ) 2 


lal.281 or lbl.281 


CI 


H 


H 


0C0SCH 3 


Ial.282 or Ibl.282 


CI 


H 


H 


ON(CH 3 ) 2 


Ial.283 or Ibl.283 


CI 


H 


H 


0-1-piperidyl 


Ial.284 or lbl.284 


CI 


H 


H 


0C0CH 3 


lal.285 or Ibl.285 


CI 


H 


H 


OCOCH 2 CH 3 


lal.286 or Ibl.286 


CI 


H 


H 


OCOCH(CH 3 ) 2 


Ial.287 or Ibl.287 


CI 


H 


H 


OCOC(CH 3 ) 3 


lal.288 or lbl.288 


CI 


H 


H 


OCO(CH 2 ) 6 CH 3 


lal.289 or Ibl.289 


CI 


H 


H 


OCO(CH 2 ) 7 CH 3 


Ial.290 or Ibl.290 


CI 


H 


H 


OCO(CH 2 ) 16 CH 3 


Ial 291 or Tbl 291 


\^ JL 


u 
n 


LI 


\ v-ii 2 ) i4t-ri 3 


Tal 29? or* TK1 99? 


\-r JL 


n 


O 
£1 


W^VJL-li 2 t,ri 2 v-ri — L^ri 2 


Tal 29*3 or Tbl 29^ 




n 


n 




lal.294 or Ibl.294 


CI 


H 


H 


(2-CH 3 -4-Cl-C 6 H 3 ) 


lal.295 or Ibl.295 


CI 


H 


H 


OCOcyclopropyl 


lal.296 or Ibl.296 


CI 


H 


H 


OCOcyclopentyl 


lal.297 or lbl.297 


CI 


H 


H 


OCOcyclohexyl 


lal.298 or Ibl.298 


CI 


H 


H 


OCOC 6 H 5 


Ial.299 or lbl.299 


CI 


H 


H 


0C0 ( 2-tetrahydrof uryl ) 


lal.300 or lbl.300 


CI 


H 


H 


0C0(2-furyl) 


Ial.301 or lbl.301 


CI 


H 


H 


0C0(2-thienyl) 


Ial.302 or lbl.302 


CI 


H 


H 


OCO(3-pyridyl) 


Ial.303 or Ibl.303 


CI 


H 


H 


OS0 2 CH 3 


lal.304 or Ibl.304 


CI 


H 


H 


OS0 2 CH 2 CH 3 


lal.305 or Ibl.305 


CHF 2 


H 


H 


F 


lal.306 or Ibl.306 


CHF 2 


H 


H 


CI 


lal.307 or Ibl.307 


CHF 2 


H 


H 


Br 


lal.308 or Ibl.308 


CHF 2 


H 


H 


I 


lal.309 or Ibl.309 


CHF 2 


H 


H 


SCH 3 


Ial.310 or lbl.310 


CHF 2 


H 


H 


SCH 2 CH 3 


lal.311 or lbl.311 


CHF 2 


H 


H 


SCO(N(CH 3 ) 2 ) 2 


lal.312 or Ibl.312 


CHF 2 


H 


H 


S0 2 CH 3 


Ial.313 or Ibl.313 


CHF 2 


H 


H 


S0 2 CH 2 CH 3 


Ial.314 or Ibl.314 


CHF 2 


H 


H 


SC 6 H 5 


lal.315 or Ibl.315 


CHF 2 


H 


H 


S(4-CH 3 -C 6 H 4 ) 


Ial.316 or lbl.316 


CHF 2 


H 


H 


S(4-C1-C 6 H 4 ) 
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R3 


R^ 


Ial.317 or Ibl.317 


CHF 2 


H 


H 


S0 2 C 6 H 5 


Ial.318 or Ibl.318 


CHF 2 


H 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


lal.319 or lbl.319 


CHF 2 


H 


H 


S0 2 (4-C1-C 6 H 4 ) 


lal.320 or Ibl.320 


CHF 2 


H 


H 


4 -mor pho 1 i ny 1 


lal.321 or Ibl.321 


CHF 2 


H 


H 


1-pyrrolidinyl 


Ial.322 or Ibl.322 


CHF 2 


H 


H 


1-/1,2. 4-triazolvl \ 


Ial.323 or Ibl.323 


CHF 2 


H 


H 


1—imidazolvl 


lal.324 or Ibl.324 


CHF 2 


H 


H 


1 — pyrazolyl 


lal.325 or Ibl.325 


CHF 2 


H 


H 


4— oxo- 1 . 4 — dihvd.ro— 1 — 
pyridyl 


lal.326 or Ibl.326 


CHF 2 


H 


H 


N(OCH 3 )CH 3 


lal.327 or lbl.327 


CHF 2 


H 


H 


2-tetrahydroisoxazolyl 


lal.328 or Ibl.328 


CHF 2 


H 


H 


N(CH 3 )N(CH 3 ) 3 


lal.329 or Ibl.329 


CHF 2 


H 


H 


N ( CH 2 CH=CH 2 ) N ( CH 3 ) 2 


lal.330 or Ibl.330 


CHF 2 


H 


H 


OPO(OCH 3 ) 2 


lal.331 or lbl.331 


CHF 2 


H 


H 


OPO(OCH 2 CH 3 ) 2 


lal.332 or lbl.332 


CHF 2 


H 


H 


OPO(N(CH 3 ) 2 ) 2 


lal.333 or Ibl.333 


CHF 2 


H 


H 


OPO(OC 6 H 5 ) 2 


lal.334 or lbl.334 


CHF 2 


H 


H 


0P0(CH 3 ) 2 


lal.335 or Ibl.335 


CHF 2 


H 


H 


. OPO(CH 2 CH 3 ) 2 


lal.336 or lbl.336 


CHF 2 


H 


H 


OPO(C 6 H 5 ) 2 


Ial.337 or Ibl.337 


CHF 2 


H 


H 


0PS(0CH 3 ) 2 


lal.338 or Ibl.338 


CHF 2 


H 


H 


OPS(OCH 2 CH 3 ) 2 


Ial.339 or lbl.339 


CHF 2 


H 


H 


OP(OCH 3 ) 2 


lal.340 or Ibl.340 


CHF 2 


H 


H 


OP(OCH 2 CH 3 ) 2 


lal.341 or Ibl.341 


CHF 2 


H 


H 


PO(OCH 3 ) 2 


lal.342 or Ibl.342 


CHF 2 


H 


H 


PO(OCH 2 CH 3 ) 2 


lal.343 or lbl.343 


CHF 2 


H 


H 


PO(C 6 H 5 ) 2 


Ial.344 or Ibl.344 


CHF 2 


H 


H 


OCH 3 


lal.345 or lbl.345 


CHF 2 


H 


H 


• OCH 2 CH 3 


Ial.346 or Ibl.346 


CHF 2 


H 


H 


OCH 2 C 6 H 5 


lal.347 or Ibl.347 


CHF 2 


H 


H 


0CH 2 (2-furyl) 


lal.348 or Ibl.348 


CHF 2 


H 


H 


0CH 2 (3-furyl) 


lal.349 or lbl.349 


CHF 2 


H 


H 


0C00CH 3 


lal.350 or lbl.350 


CHF 2 


H 


H 


OCOOCH 2 CH 3 


lal.351 or lbl.351 


CHF 2 


H 


H 


OCOOCH(CH 3 ) 2 


lal.352 or Ibl.352 


CHF 2 


H 


H 


OCOOC 6 H 5 


Ial.353 or Ibl.353 


CHF 2 


H 


H 


OCOOC(CH 3 ) 3 


lal.354 or Ibl.354 


CHF 2 


H 


H 


OCSOC 6 H 5 


Ial.355 or lbl.355 


CHF 2 


H 


H 


OCSN(CH 3 ) 2 


lal.356 or Ibl.356 


CHF 2 


H 


H 


OCON(CH 3 ) 2 


Ial.357 or Ibl.357 


CHF 2 


H 


H 


0C0SCH 3 
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No. 


Rl 




R5 


R^> 


Ial.358 or Ibl.358 


CHF 2 


H 


H 


ON(CH 3 ) 2 


Ial.359 or Ibl.359 


CHF 2 


H 


H 


0-1-piperidyl 


Ial.360 or Ibl.360 


CHF 2 


H 


H 


0C0CH 3 


Ial.361 or Ibl.361 


CHF 2 


H 


H 


OCOCH 2 CH 3 


Ial.362 or Ibl.362 


CHF 2 


H 


H 


OCOCH(CH 3 ) 2 


lal.363 or Ibl.363 


CHF 2 


H 


H 


OCOC ( CH 3 ) 3 


Ial.364 or Ibl.364 


CHF 2 


H 


H 


OCO(CH 2 ) 6 CH 3 


lal.365 or Ibl-365 


CHF 2 


H 


H 


OCO(CH 2 ) 7 CH 3 


lal.366 or Ibl.366 


CHF 2 


H 


H 


OCO(CH 2 ) 16 CH 3 


lal,367 or Ibl.367 


CHF 2 


H 


H 


OCOf CHo ) iaCHi 


Ial.368 or Ibl.368 


CHF 2 


H 


H 


OCOCHoCHoCH=CHo 

wvvu y viivvii wily 


Ial.369 or Ibl.369 




H 


H 


OCO(CH-) \ r>Q( 2 . 4-Clo-CcH-a \ 


lal.370 or lbl.370 


CHF 2 


H 


H 


(2-CH 3 -4-Cl-C 6 H 3 ) 


Ial.371 or Ibl.371 


CHF 2 


H 


H 


OCOcyclopropyl 


Ial.372 or Ibl.372 


CHF 2 


H 


H 


OCOcyclopentyl 


lal.373 or Ibl.373 


CHF 2 


H 


H 


OCOcyclohexyl 


lal.374 or Ibl.374 


CHF 2 


H 


H 


OCOC 6 H 5 


lal.375 or Ibl.375 


CHF 2 


H 


H 


OCO ( 2 -tetr ahydrof ury 1 ) 


lal.376 or Ibl.376 


CHF 2 


H 


H 


OCO(2-furyl) 


lal.377 or lbl.377 


CHF 2 


H 


H 


OCO(2-thienyl) 


lal.378 or lbl.378 


CHF 2 


H 


H 


OCO(3-pyridyl) 


lal.379 or Ibl.379 


CHF 2 


H 


H 


OS0 2 CH 5 


lal.380 or lbl.380 


CHF 2 


H 


H 


OS0 2 CH 2 CH 3 


lal.381 or Ibl.381 


CI 


CH 3 


H 


F 


lal.382 or lbl.382 


CI 


CH 3 


H 


CI 


lal.383 or Ibl.383 


CI 


CH 3 


H 


Br 


lal.384 or Ibl.384 


CI 


CH 3 


H 


I 


Ial.385 or Ibl.385 


CI 


CH 3 


H 


SCH 3 


lal.386 or Ibl.386 


CI 


CH 3 


H 


. SCH 2 CH 3 


lal.387 or Ibl.387 


CI 


CH 3 


H 


SCO(N(CH 3 ) 2 ) 2 


lal.388 or Ibl.388 


CI 


CH 3 


H 


S0 2 CH 3 


Ial.389 or lbl.389 


CI 


CH 3 


H 


S0 2 CH 2 CH 3 


Ial.390 or lbl.390 


CI 


CH 3 


H 


SC 6 H 5 


Ial.391 or Ibl.391 


CI 


CH 3 


H 


S(4-CH 3 -C 6 H 4 ) 


lal.392 or ibl.392 


CI 


CH 3 


H 


S(4-C1-C 6 H 4 ) 


Ial.393 or Ibl.393 


CI 


CH 3 


H 


S0 2 C 6 H 5 


lal.394 or Ibl.394 


CI 


CH 3 


H 


S0 2 (4-CH 3 -C 6 H 4 ) 


Ial.395 or lbl.395 


CI 


CH 3 


H 


S0 2 (4-C1-C 6 H 4 ) 


lal.396 or Ibl.396 


CI 


CH 3 


H 


4 -mor pho 1 iny 1 


Ial.397 or lbl.397 


CI 


CH 3 


H 


1-pyrrolidinyl 


lal.398 or lbl.398 


CI 


CH 3 


H 


1- ( 1 , 2 , 4-triazolyl ) 
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NO. 


pi 




p3 

K J 




Tal 399 or Tbl 399 


CI 


CH3 


H 


1 -imi ria^ol v 1 


T^l 400 nr- Thl 400 




PH. 


u 




lal.401 or lbl.401 


CI 


CH 3 


H 


d-oYft-l 4 — "i Vivrifo— 1 — 

pyridyl 


Ial.402 or Ibl.402 


CI 


CH 3 


H 


N(OCH 3 )CH 3 


lal.403 or Ibl.403 


CI 


CH 3 


H 


2-tetrahydroisoxazolyl 


lal.404 or Ibl.404 


CI 


CH 3 


H 


N(CH 3 )N(CH 3 ) 2 


lal.405 or Ibl.405 


CI 


CH 3 


H 


N ( CH 2 CH=CH 2 ) N { CH 3 ) 2 


lal.406 or lbl.406 


CI 


CH 3 


H 


OPO(OCH 3 ) 2 


lal.407 or Ibl.407 


CI 


CH 3 


H 


OPO(OCH 2 CH 3 ) 2 


lal.408 or lbl.408 


CI 


CH 3 


H 


OPO(N(CH 3 ) 2 ) 2 


Ial.409 or Ibl.409 


CI 


CH 3 


H 


OPO(OC 6 H 5 ) 2 


Ial-410 or Ibl.410 


CI 


CH 3 


H 


OPO(CH 3 ) 2 


lal.411 or lbl.411 


CI 


CH 3 


H 


OPO(CH 2 CH 3 ) 2 


lal.412 or Ibl.412 


CI 


CH 3 


H 


OPO(C 6 H 5 ) 2 


lal.413 or lbl.413 


CI 


CH 3 


H 


OPS(OCH 3 ) 2 


lal.414 or Ibl.414 


CI 


CH 3 


H 


OPS(OCH 2 CH 3 ) 2 


Ial.415 or lbl.415 


CI 


CH 3 


H 


OP(OCH 3 ) 2 


lal.416 or lbl.416 


CI 


CH 3 


H 


OP(OCH 2 CH 3 ) 2 


Ial.417 or Ibl.417 


CI 


CH 3 


H 


PO(OCH 3 ) 2 


lal.418 or lbl.418 


CI 


CH 3 


H 


PO(OCH 2 CH 3 ) 2 


Ial.419 or Ibl.419 


CI 


CH 3 


H 


PO(C 6 H 5 ) 2 


lal.420 or Ibl.420 


CI 


CH 3 


H 


0CH 3 


lal.421 or lbl.421 


CI 


CH 3 


H 


OCH 2 CH 3 


lal.422 or Ibl.422 


CI 


CH 3 


H 


OCH 2 C 6 H 5 


lal.423 or Ibl.423 


CI 


CH 3 


H 


OCH 2 (2-furyl) 


lal.424 or Ibl.424 


CI 


CH 3 


H 


OCH 2 (3-furyl) 


lal.425 or lbl.425 


CI 


CH 3 


H 


0C00CH 3 


lal.426 or Ibl.426 


CI 


CH 3 


H 


OCOOCH 2 CH 3 


lal.427 or Ibl.427 


CI 


CH 3 


H 


OCOOCH(CH 3 ) 2 


lal.428 or lbl.428 


CI 


CH 3 


H 


OCOOC 6 H 5 


Ial.429 or Ibl.429 


CI 


CH 3 


H 


OCOOC(CH 3 ) 3 


Ial.430 or Ibl.430 


CI 


CH 3 


H 


OCSOC 6 H 5 


lal.431 or Ibl.431 


CI 


CH 3 


H 


OCSN(CH 3 ) 2 


Ial.432 or Ibl.432 


CI 


CH 3 


H 


OCON(CH 3 ) 2 


Ial.433 or Ibl.433 


CI 


CH 3 


H 


OCOSCH 3 


Ial.434 or Ibl.434 


CI 


CH 3 


H 


ON(CH 3 ) 2 


Ial.435 or Ibl.435 


CI 


CH 3 


H 


0-1-piperidyl 


lal.436 or Ibl.436 


CI 


CH 3 


H 


OCOCH 3 


lal.437 or lbl.437 


CI 


CH 3 


H 


OCOCH 2 CH 3 


lal.438 or Ibl.438 


CI 


CH 3 


H 


OCOCH(CH 3 ) 2 


lal.439 or lbl.439 


CI 


CH 3 


H 


OCOC(CH 3 ) 3 
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No. 


Rl 




R^ 


R^> 


Ial.440 or Ibl.440 


CI 


CH 3 


H 


OCO(CH 2 ) 6 CH 3 


lal.441 or Ibl.441 


CI 


CH 3 


H 


0C0(CH 2 ) 7 CH 3 


lal.442 or Ibl.442 


CI 


CH 3 


H 


0C0(CH 2 )i 6 CH 3 


T^l 44^ nr Th»1 44^ 


CI 


CH3 






T^l 444 nr Thl 444 


n 




H 




Tal 44S r*r" Th1 44S 




ii 3 


u 




lal.446 or Ibl.446 


CI 


CH 3 


H 


(2-CH 3 -4-Cl-C 6 H 3 ) 


lal.447 or Ibl.447 


CI 


CH 3 


H 


OCOcyclopropyl 


lal.448 or Ibl.448 


CI 


CH 3 


H 


OCOcyc lopenty 1 


Ial.449 or lbl.449 


CI 


CH 3 


H 


OCOcyclohexyl 


lal.450 or lbl.450 


CI 


CH 3 


H 


OCOC 6 H 5 


Ial.451 or Ibl.451 


CI 


CH 3 


H 


OCO ( 2 -tetrahydrof uryl ) 


Ial.452 or Ibl.452 


CI 


CH 3 


H 


0C0(2-furyl) 


Ial.453 or Ibl.453 


CI 


CH 3 


H 


0C0(2-thienyl) 


lal.454 or Ibl.454 


CI 


CH 3 


H 


OCO(3-pyridyl) 


lal.455 or Ibl.455 


CI 


CH 3 


H 


OS0 2 CH 3 


lal.456 or Ibl.456 


CI 


CH 3 


H 


OS0 2 CH 2 CH 3 



Extraordinary preference is furthermore given to the following 
cyclohexenonequinolinoyl derivatives of the formula I: 

25 

the compounds of the formulae Ia2 and Ib2, in particular the 
compounds Ia2.1 to Ia2.456 and the compounds Ib2.1 to 
Ib2.456, which differ from the compounds Ial.l to lal.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
30 "5 , 5 -dimethyl" . 




the compounds of the formulae Ia3 and Ib3, in particular the 
compounds Ia3 . 1 to Ia3.456 and the compounds Ib3.1 to 
Ib3.456, which differ from the compounds Ial.l to lal.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is "5-methyl". 
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5 




Ia3 Ib3 



the compounds of the formulae Ia4 and Ib4, in particular the 
compounds Ia4 . 1 to Ia4.456 and the compounds Ib4 . 1 to 
Ib4.456, which differ from the compounds Ial.l to Ial.456 and 
15 Ibl.l to Ibl.456, respectively, in that (R 6 )i is 

"4, 4 -dimethyl". 




the compounds of the formulae Ia5 and Ib5, in particular the 
compounds IaS.l to Ia5.456 and the compounds IbS.l to 
Ib5.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
"6, 6 -dimethyl". 



R 3 



40 




Ia5 Ib5 



45 
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the compounds of the formulae Ia6 and Ib6, in particular the 
compounds Ia6.1 to Ia6.456 and the compounds Ib6.1 to 
Ib6.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R € )i is 
5 "4,4,6, 6-tetramethyl-5-oxo" . 




the compounds of the formulae Ia7 and Ib7, in particular the 
compounds Ia7.1 to Ia7.456 and the compounds Ib7.1 to 
Ib7.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is "6-methyl". 




35 - the compounds of the formulae Ia8 and Ib8, in particular the 
compounds Ia8.1 to Ia8.456 and the compounds Ib8.1 to 
Ib8.456, which differ from the compounds Ial.l to Ial.456 and 
Ibl.l to Ibl.456, respectively, in that (R 6 )i is 
" 5 -hydr oxy-4 ,4,6,6 -te tramethy 1 " . 



45 
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The cyclohexenonequinolinoyl derivatives of the formula I can be 
obtained by various routes, for example by the following 
processes : 



20 



A. Preparation of compounds of the formula I where R 5 = halogen 
by reaction of cyclohexanedione derivatives of the formula 
III with halogenating agents: 



25 




halogenating 
agent 



la and/ or lb 
(where R 5 = halogen) 



III 

30 

Suitable halogenating agents are f for example, phosgene, 
diphosgene, triphosgene, thionyl chloride, oxalyl chloride, 
phosphorus chloride, phosphorus pentachloride, mesyl 
chloride , chloromethy lene-N , N -dimethyl ammonium chloride , 
35 oxalyl bromide, phosphorus oxybromide etc. 



B. Preparation of compounds of the formula I where R 5 = OR 7 , 

OS0 2 R 8 , OPR 8 R 9 , 0P0R 8 R 9 or OPSR 8 R 9 by reaction of cyclohexane 
dione derivatives of the formula III with alkylating, 
sulfonylating or phosphonylating agents IVa, IVfJ, IVy, IVS or 
IVe. 



45 
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l^-R 7 (IV a ) or 
iZ-SC^R 8 (IVp) or 
I^-PR 8 !* 9 (IVy) or 
iZ-POrV (IV 8) or 
I^-PSR^ 9 (IVe) 



la and/or lb 
(where R 5 = OR 7 , OS0 2 R 8 / 
0PR 8 R 9 , OPOR 8 R 9 

15 8 9 

or OPSR 8 R 9 ) 

L 1 is a nucleophilically replaceable leaving group, such as 
halogen, for example chlorine or bromine, hetaryl, for 
20 example imidazolyl, carboxylate, for example acetate, or 

sulfonate, for example mesylate or triflate, etc. 

The compounds of the formula IVa, IVp, ivy, IV5 or IVe can be 
employed directly such as, for example, in the case of the 
25 carbonyl halides, or generated in situ, for example activated 

carboxylic acids (using carboxylic acid and dicyclohexyl 
carbodiimide , etc . ) - 

C* Preparation of compounds of the formula I where R 5 = OR 7 , SR 7 , 
30 POR 8 R 9 , NR^R 11 , 0NR i:L R 12 , N-linked heterocyclyl or 0-(N-linked 

heterocyclyl ) by reaction of compounds of the formula I where 
R 5 = halogen, OS0 2 R 8 (la) with compounds of the formula Va, 
V|5, Vy, V8, Ve, Vt] or Vfr, if appropriate in the presence of a 
base or with prior formation of salt. 

35 




40 
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la and/or lb + 
where R 5 = halogen, OS0 2 R 8 ) 



10 



HOR 7 (Va) or 
HSR 7 (V(5) or 
HPOR 8 R 9 (Vy) or 



HNR 10 R n (V6) or 
HONR^R 12 (Ve ) or 



H(N-linked 

heterocyclyl) (Vti) or 

H(ON-linked 

heterocyclyl ) ( Vd) 



15 



la and/or lb 

(where R 5 = OR 7 , SR 7 , 

POR 8 R 9 , NR 10 R xl f 

ONR xl R 12 , 
N-linked 
heterocyclyl or 
ON-linked 
heterocyclyl ) 



20 



D. Preparation of compounds of the formula I where R 5 = SOR 8 , 

S0 2 R 8 by reaction of compounds of the formula I where R 5 - SR 8 
(1(3) with an oxidizing agent. 

25 

la and/or lb oxidizing agent la and/or lb 

(where R 5 = SR 8 ) (where R 5 = SOR 8 or S0 2 R 8 ) 

30 

Suitable oxidizing agents are, for example, 

m-chloroperbenzoic acid, peroxy acetic acid, trif luoroperoxy 
acetic acid, hydrogen peroxide, if appropriate in the 
presence of a catalyst such as tungstate. 

35 

The following conditions apply to the abovementioned reactions: 

The starting materials are generally employed in equimolar 
amounts. However, it will also be advantageous to employ an 
40 excess of one or the other component. 



If appropriate, it may be advantageous to carry out the reactions 
in the presence of a base. Here, the starting materials and the 
base are advantageously employed in equimolar amounts. An excess 
45 of base, for example 1.5 to 3 molar equivalents, based on la 
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and/or lb (where R 5 = halogen or OSO2R 8 ) or III may in certain 
cases be advantageous. 

Suitable bases are tertiary alkyl amines, such as triethylamine, 
5 aromatic canines, such as pyridine, alkali metal carbonates, for 
example sodium carbonate or potassium carbonate, alkali metal 
bicarbonates, such as sodium bicarbonate and potassium 
bicarbonate, alkali metal alkoxides, such as sodium methoxide, 
sodium ethoxide, potassium tert-butoxide or alkali metal 
10 hydrides, for example sodium hydride. Preference is given to 
using triethylamine or pyridine. 



15 



20 



Suitable solvents are, for example, chlorinated hydrocarbons, 
such as methylene chloride or 1,2— dichloroethane, aromatic 
hydrocarbons, for example toluene, xylene or chlorobenzene, 
ethers, such as diethyl ether, methyl— tert— butyl ether, 
tetrahydrofuran or dioxane, polar aprotic solvents, such as 
acetonitrile, dimethyl formamide or dimethyl sulfoxide, or 
esters, such as ethyl acetate, or mixtures of these. 

The reaction temperature is generally in the range of from 0°C to 
the boiling point of the reaction mixture. 

25 Work-up to give the product can be carried out in a manner known 
per se. 

Depending on the reaction conditions, the compounds la, lb or 
mixtures of these can be formed. The latter can be separated by 
classical separation methods, such as, for example, 
crystallization, chromatography, etc . 



30 



35 



The cyclohexanedione derivatives of the formula III are known or 
can be prepared by processes known per se (for example DE-A 19 
532 311), for example by reacting cyclohexanones of the formula 
VI with an activated benzoic acid Vila or a benzoic acid Vllb, 
which is preferably activated in situ, to give the acylation 
product which is subsequently rearranged. 



40 
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R 3 




III 



30 L 2 is a nucleophilically replaceable leaving group, such as 

halogen, for example bromine or chlorine, hetaryl, for example 
imidazolyl or pyridyl, carboxylate, for example acetate or 
trif luoroacetate , etc . 

35 The activated benzoic acid Vila can be employed directly, such as 
in the case of the benzoyl halides, or be generated in situ, for 
example using dicyclohexyl carbodiimide, 
triphenylphosphine/azodicarboxylic ester, 2— pyridine 
disulf ide/triphenyl phosphine, carbonyldiimidazole, etc. 

40 

If appropriate, it may be advantageous to carry out the acylation 
reaction in the presence of a base. Here, the starting materials 
and the auxiliary base are advantageously employed in equimolar 
amounts. A slight excess of the auxiliary base, for example from 
45 1.2 to 1.5 molar equivalents, based on VII, may be advantageous 
in certain cases. 
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Suitable auxiliary bases are tertiary alkyl amines, pyridine or 
alkali metal carbonates. Suitable solvents are, for example, 
chlorinated hydrocarbons, such as methylene chloride or 
1 , 2-dichloroethane, aromatic hydrocarbons, such as toluene, 
5 xylene or chlorobenzene, ethers, such as diethyl ether, methyl 
tert-butyl ether, tetrahydrof uran or dioxane, polar aprotic 
solvents , such as acetonitrile, dimethylf ormamide or dimethyl 
sulfoxide, or esters, such as ethyl acetate, or mixtures of 
these. 

0 

If the activated carboxylic acid component employed is a benzoyl 
halide, it may be advantageous to cool the reaction mixture to 
0—1 0°C on addition of this reaction partner. The mixture is 
subsequently stirred at 20 — 100°C, preferably at 25 — 50°C, until 

^ the reaction is complete. Work-up is carried out in a customary 
manner, for example the reaction mixture is poured into water and 
the product of value is extracted. Solvents which are suitable 
for this purpose are, in particular, methylene chloride, diethyl 
ether and ethyl acetate. The organic phase is dried and the 

10 solvent is removed, after which the crude ester can be employed 
without any further purification for the rearrangement. 



The rearrangement of the esters to the compounds of the formula 
III is advantageously carried out at 20 - 100°C in a solvent and 
in the presence of a base and, if appropriate, with the aid of a 
cyano compound as catalyst. 



Suitable solvents are, for example, acetonitrile, methylene 
30 chloride, 1,2-dichloroethane, dioxane, ethyl acetate, toluene or 
mixtures of these. Preferred solvents are acetonitrile and 
dioxane . 



Suitable bases are tertiary amines, such as triethylamine, 
35 aromatic amines, such as pyridine, or alkali metal carbonates, 
such as sodium carbonate or potassium carbonate, which are 
preferably employed in an equimolar amount, or up to a four-fold 
excess, based on the ester. Preference is given to using 
triethylamine or alkali metal carbonate, preferably in twice the 
40 equimolar amount, based on the ester. 



Suitable cyano compounds are inorganic cyanides, such as sodium 
cyanide or potassium cyanide, and organic cyano compounds, such 
as acetone cyanohydrin or trimethylsilyl cyanide. They are 
employed in an amount from 1 to 50 mol percent, based on the 
ester. Preference is given to using acetone cyanohydrin or 



10 



15 
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trimethylsilyl cyanide, for example in an amount from 5 to 15, 
preferably 10, mol percent, based on the ester. 

Work-up can be carried out in a manner known per se. For example, 
the reaction mixture is acidified with dilute mineral acid, such 
as 5% strength hydrochloric acid, or sulfuric acid, and extracted 
with an organic solvent, for example methylene chloride or ethyl 
acetate. The organic extract can be extracted with 5—10% strength 
alkali metal carbonate solution, for example sodium carbonate or 
potassium carbonate solution. The aqueous phase is acidified and 
the resulting precipitate is filtered off with suction and/or 
extracted with methylene chloride or ethyl acetate, dried and 
concentrated. 

The benzoyl halides of the formula Vila (where L 2 = CI, Br) can be 
prepared in a manner known per se by reaction of the benzoic 
acids of the formula Vllb with halogenating agents, such as 
thionyl chloride, thionyl bromide, phosgene, diphosgene, 
triphosgene, oxalyl chloride, oxalyl bromide. 



The benzoic acids of the formula Vllb can be prepared in a known 
manner from the corresponding esters by acidic or basic 
hydrolysis. The latter are known from the literature or can be 
25 Prepared in a manner known per se. 

8-Dif luoromethyl-5-alkoxycarbonyl-quinolines can be obtained from 
the corresponding 8 -aldehyde derivatives by f luorination. A 
suitable fluorinating agent is, inter alia, DAST. The formyl 
30 quinoline is obtained by oxidation of the corresponding 
bromomethyl quinoline. 



35 



40 



Furthermore, it is possible to obtain 

8-dif luoromethoxy-5-alkoxycarbonyl-quinolines from the 
corresponding 8-hydroxy derivatives by reaction with 
chlorodif luoromethane . This reaction is preferably carried out in 
the presence of a base, such as potassium hydroxide or sodium 
hydroxide, in an aprotic solvent. The 

8-hydroxy-5-alkoxycarbonylquinolines are obtained from 
8-hydroxy-5-hydroxycarbonyl-quinoline by esterif ication reactions 
which are known per se. 



45 
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Preparation examples: 

2- [ ( 8-Chloroquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6, 6-tetramethyl- 
cyclohex-l-ene-3 , 5-dione (Compound 2*22) and 

5 

2 - [ ( 8-chloroquinolin-5-yl ) chloromethylidene ] -4 , 4 , 6 , 6-tetramethyl- 
cyclohexane-1, 3, 5-trione (Compound 3-1) 

4.0 g (10.8 mmol) of 2-(8-chloroquinolin-5-yl)carbonyl-4,4,6, 6- 
10 tetramethylcyclohexane-1, 3, 5-trione were dissolved in 40 ml of 
dichloromethane , and 4,1 g (32.4 mmol) of oxalyl chloride and 
1.5 ml of dimethylformamide were added. The mixture was stirred 
at 25°C for 1.5 hours, after which the solvent was removed. This 
gave 3.9 g of colorless crystals. Silica gel chromatography 
15 (mobile phase: toluene/methyl-tert -butyl ether) gave: 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6, 6-tetra- 
methylcyclohex-l-ene-3 , 5-dione: Yield 0.65 g (colorless 
crystals); m.p. : 180°C; 

2- [ ( 8-chloroquinolin-5-yl ) chloromethylidene-4 ,4,6, 6-tetramethyl- 
20 cyclohexane-1, 3, 5-trione: Yield: 0.35 g (colorless crystals); 
m.p. : 156°C. 

2- [ ( 8-Chloroquinolin-5-yl ) -1- ( 4 ' -oxo-1 ' , 4 ' -dihydropyrid-1 ' -yl ) - 
4,4, 6, 6-tetramethyl-cyclohex-l-ene-3, 5-dione (Compound 2.46) and 

2 - [ ( 8 -chloroquinolin-5 -y 1 ) - ( 4 ' -oxo- 1 ' , 4 ' -dihydropyr id- 1 ' -y 1 ) - 
methylidene ] -4 , 4 , 6 , 6-tetramethyl-cyclohexane- 1 , 3 , 5-trione 
(Compound 3.5) 

30 1.0 g (2.6 mmol) of a mixture of the compounds 2.22 and 3.1 was 
dissolved in 25 ml of methylene chloride, 0.82 g (8.7 mmol) of 
4-hydroxypyridine were added and the mixture was stirred at 40°C 
for 8 hours. Insoluble components were subsequently filtered off, 
the solvent was removed and the residue was chromatographed over 

35 silica gel (mobile phase: methylene chloride/methanol) . This 
gave : 2- [ ( 8-chloroquinolin-5-yl ) -4 ' -oxo-1 ' , 4 ' -dihydropyridin- 
1 ' -yl )methylidene-4 ,4,6, 6-tetramethylcyclohexane-l , 3 , 5-trione : 
Yield 0.40 g (colorless oil); 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ] -1- ( 4 ' -oxo-1 ' , 4 ' -dihydro- 
40 pyrid-1 ' -yl ) -4 , 4 , 6 , 6-tetramethylcyclohex-l-ene-3 , 5-dione : Yield 
0.25 g (colorless crystals); m.p* > 210°C 

2- ( 8-f luoroquinolin-5-yl ) carbonyl- 1 , 5-di ( ethoxycarbonyloxy ) - 
4,4,6, 6-tetramethyl-cyclohex-l-ene-3 , 5-dione (Compound 3.20) 
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0.12 g (4 mmol) of sodium hydride was dissolved in 10 ml of 
tetrahydrof uran, 0.36 g (1 mmol) of 

2- [ ( 8-f luoroquinolin-5-yl ) carbonyl ] -4 , 4 , 6 , 6-tetramethyl- 1- 
hydroxy-cyclohexane-3 , 5-dione in 5 ml of tetrahydrof uran was 
5 added dropwise at room temperature and the mixture was stirred at 
40°C for 1 hour. At room temperature, 0.43 g (4 mmol) of ethyl 
chlorof ormate were subsequently added dropwise, and the mixture 
was heated under reflux for 3 hours. After cooling, water was 
added and the mixture was extracted with ethyl acetate, the 
10 organic phase was washed with 2% strength potassium carbonate 
solution and water and dried and the solvent was removed. This 
gave 0.45 g of a colorless oil). 



15 



20 



25 



30 



35 



2- [ ( 8-Chloroquinolin-5-yl ) carbonyl ]-!-[( dimethylamino ) carbonyl- 
thio ] -4 , 4 , 6 , 6-tetramethyl-cyclo-hex- l-ene-3 , 5-dione ( Compound 
2.45) and 

2-{ ( 8-chloroquinolin-5-yl ) - [ ( dimethylamino ) carbonylthio ] - 
methylidene}-4 ,4,6, 6-tetramethylcyclohexane-l , 3 , 5-trione 
(Compound 3.4) 

0.50 g (1.3 mmol) of 2- [( 8-chloroquinolin-5-yl ) carbonyl ] - 
4,4,6,6-tetramethyl-cyclohexane-l,3,5-trione was dissolved in 
15 ml of tetrahydrof uran, 0.52 g (5.2 mmol) of triethylamine was 
added and 0.32 g (2.6 mmol) of dimethylaminothiocarbonyl chloride 
in 5 ml of tetrahydrof uran was added dropwise. The mixture was 
stirred at room temperature for 30 hours, the solvent was 
removed, and the residue was taken up in the ethyl acetate, 
washed with 5% strength potassium carbonate solution and water, 
dried, concentrated and chromatographed over silica gel using 
cyclohexane /ethyl acetate. This gave 

2- [ ( 8-chloroquinolin-5-yl ) carbonyl ]-!-[( dimethylamino ) carbonyl- 
thio ] -4 , 4 , 6 , 6-tetramethyl-cyclohex-l-ene-3 , 5-dione : Yield 0.5 g 
(colorless crystals); m.p. 138°C; 

2 -{ ( 8-chloroquinolin-5-yl ) - [ ( dimethylamino ) carbonyl-thio ]methyl-i 
dene } -4 , 4 , 6 f 6-tetramethylcyclohexane-l , 3 , 5-trione : Yield : 0 . 2 g 
(colorless crystals) m.p. 75°C. 



2- [ ( 8-dif luoromethylquinolin-5-yl ) carbonyl ] -l-chloro-4 ,4,6,6- 
40 tetramethyl-cyclohex-l-ene-3, 5-dione (Compound 2.31) 



Step a) Methyl 8-formyl-5-quinolinecarboxylate 



28.8 g (103 mmol) of 8- (bromomethyl ) -5-quinolinecarboxylate were 
dissolved in 200 ml of acetonitrile, 36.1 g (309 mmol) of 
N-methylmorpholine N-oxide were added, the mixture was stirred at 
25°C for 7 hours and the solvent was then removed. Silica gel 
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chromatography (mobile phase: cyclohexane /ethyl acetate) gave 
12.0 g of methyl 8-f ormyl-5-quinolinecarboxylate (colorless 
crystals), m.p.: 128°C. 

Step b) 8-dif luoromethyl-5-quinolinecarboxylate 

0.5 g (2.3 mmol) of methyl 8-f ormyl-5-quinolinecarboxylate was 
dissolved in 50 ml of dichloroethane and, at -20°C, 1.1 g 
(6.8 mmol) of diethylaminosulfur trifluoride (DAST) were added 
dropwise. The mixture was stirred at -20°C for 30 min and then 
warmed to 25°C, and 50 ml of water were added dropwise. The 
aqueous phase was extracted with methylene chloride, the combined 
organic phases were washed with sodium bicarbonate solution and 
dried and the solvent was removed. Yield: 0.7 g of colorless 
crystals; 

iH-NMR (5inppm, d 6 -DMSO) : 9.28 (d,lH); 9.04 (s, 1H) ; 8.36 (d, 
1H>; 8.11 (d, 1H); 7.90 (t, 1H) ; 7.80 (brd s, 1H); 3.96 (s,3H). 

20 Step c) 8-dif luoromethyl-5-quinolinecarboxylic acid 

0.5 g (2.0 mmol) of methyl 8-dif luoromethyl-5-quinoline- 
carboxylate was dissolved in 5 ml of ethanol, 0.43 g (10.5 mmol) 
of sodium hydroxide and 1 ml of water were added, and the mixture 
25 was stirred at 25°C for 20 hours. The solvents were subsequently 
removed, the residue was taken up in water, washed twice with 
methylene chloride and adjusted to pH 1 using 10 N hydrochloric 
acid, and the precipitate was filtered off with suction. Drying 
gave 0.5 g of 8-dif luoromethyl-5-quinolinecarboxylic acid 
(colorless crystals); 
1 H-NMR (Sin ppm, d 6 -DMSO) : 9.35 (d,lH); 9.04 (s, 1H) ; 8.38 (d, 
1H); 8.10 (d, 1H); 7.92 (t, 1H) ; 7.78 (brd s, 1H) . 

35 Step d) 2-[ (8-difluoromethylquinolin-5-yl)carbonyl]-4,4,6,6- 
tetramethylcyclohexane-1 , 3 , 5-trione 

0.26 g (1.4 mmol) of 2 , 2 , 4 , 4-tetramethylcyclohexane-l , 3 , 5-trione 
was dissolved in 10 ml of acetonitrile , 0.34 g (1.4 mmol) of 

40 8-dif luoromethyl-5-quinolinecarboxylic acid and 0.38 g (1.9 mmol) 
of dicyclohexylcarbodiimide were added and the mixture was 
stirred at 25°C for 17 hours. 0.57 g (5.6 mmol) of triethylamine 
and 5 drops of trimethylsilyl cyanide were then added to the 
suspension, and stirring was continued at 25°C for a further 25 

45 hours. 50 ml of 5% strength potassium carbonate solution were 
subsequently added, the mixture was filtered, the filtrate was 
washed with methyl tert-butyl ether, the aqueous phase was 
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adjusted to pH 2 using concentrated hydrochloric acid and the 
precipitate was filtered off , washed with water and dried. Yield: 
0.25 g (colorless crystals); 

1 H-NMR (5in ppm, CDC1 3 ): 17.5 (s f lH); 9.02 (q f 1H); 8.24 (d, 1H); 
5 8.06 (d, 1H); 7.82 (t f 1H); 7.50 (m, 2H); 1.60 (s,6H); 1.36 (s, 
6H) . 

Step e) 2-[ (8-Dif luoromethylquinolin-5-yl)carbonyl]-l-chloro- 

4,4,6, 6-tetramethyl-cyclohex-l-ene-3 , 5-dione (Compound 
10 2.31) 

0.25 g (0.65 mmol) of 2-(8-dif luoromethylquinolin-5-yl)carbonyl- 
4,4,6,6-tetramethyl-cyclohexane-l,3,5-trione was dissolved in 
15 ml of dichloromethane and 0.25 g (1.95 mmol) of oxalyl 
chloride and 7 drops of dimethyl formamide were added. The mixture 
was stirred at 25°C for 17 hours, after which the solvent was 
removed. This gave 0.2 g of colorless crystals. 

20 Preparation of the precursor 2-[ (8-dif luoromethoxyquinolin-5- 
yl ) carbonyl ] -4 , 4 , 6 , 6-tetramethylcyclohexane-l , 3 , 5-trione 

Step a) Methyl 8-hydroxy-5-quinolincarboxylate 

25 16.25 g (86 mmol) of 8-hydroxy-5-quinolinecarboxylic acid were 
dissolved in 70 ml of methanol, 3 ml of concentrated sulfuric 
acid were added and the mixture was heated under reflux for 25 
hours. The solvent was then removed and the residue was taken up 
in ice-water, adjusted to a pH of 8 using sodium carbonate 

30 solution and filtered hot. The residue was extracted with 
methyl-tert-butyl ether for 7 hours on a jacketed Soxhlet 
extractor, and the solvent was subsequently removed from the 
extract. This gave 6.8 g of a brown powder; 

iH-NMR (5 in ppm, d 6 -DMS0) : 9.38 (d, 1H) ; 8.90 (d, 1H) ; 8.26 (d, 
35 1H); 7.71 (dd, 1H); 7.15 (d, 1H) ; 3.93 (s, 3H) . 

Step b) Methyl 8-dif luoromethoxy-5-quinolinecarboxylate 

40 1 -° 9 ( 5 -° nunol) of methyl 8-hydroxy-5-quinolinecarboxylate was 
dissolved in 20 ml of dimethylf ormamide, 0.76 g (5.5 mmol) of 
potassium carbonate was added and 14 g of chlorodif luoromethane 
were introduced at 40°C over a period of 2 hours. Solid components 
were then filtered off, the solvent was removed and the residue 

45 was washed with water and dried. This gave 0.75 g of a brown 
powder ; 
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1 H-NMR (6in ppm, CDC1 3 ): 9.45 (d,lH); 9.00 (d, 1H); 8.30 (d, 1H) ; 
7.61 (dd, 1H); 7.49 (d, 1H) ; 7.18 (t, 1H); 3.99 (s f 3H) . 



5 



10 



15 



Step c) 8-dif luoromethoxy-5-quinolinecarboxylic acid 

0.7 g (2.8 mmol) of methyl 8-dif luoromethoxy-5-quinoline- 
carboxylate was suspended in 15 ml of water and 0.4 g (10 mmol) 
of sodium hydroxide was added. The mixture was stirred at 25°C for 
20 hours and then filtered off, and the filtrate was washed with 
methyl tert-butyl ether. The aqueous phase was adjusted to pH 3 
using concentrated hydrochloric acid and filtered off, and the 
residue was dried. This gave 0.45 g of a colorless powder; 
iH-NMR (Sin ppm, d 6 -DMSO) : 13.5 (br, 1H) ; 9.39 (d, 1H) ; 9.03 (d, 
1H); 8.32 (d f 1H); 7.78 (dd, 1H); 7.62 (d, 1H) ; 7.60 (t, 1H) . 

Step d ) 2- [ ( 8-dif luoromethoxyquinolin-5-yl ) carbonyl ] -4 , 4 , 6 , 6- 
tetramethylcyclohexane-1 , 3 , 5-trione 

20 0.4 g (1.7 mmol) of 8-dif luoromethoxy-5-quinolinecarboxylic acid 
was dissolved in 20 ml of acetonitrile, 0.4 g (1.9 mmol) of 
N,N-dicyclohexylcarbodiimide and 0.3 g (1.7 mmol) of 
2,2,4, 4-tetramethylcyclohexane-l, 3, 5-trione were added and the 
mixture was stirring at 25°C for 20 hours. 0.4 g (4.0 mmol) of 

25 triethylamine and 2 drops of trimethylsilyl cyanide were then 
added, and stirring was continued at 30-35°C for a further 3 
hours. The precipitate was filtered off, and the filtrate was 
concentrated, 20 ml of 5% strength potassium carbonate solution 
were added and the mixture was washed with methyl tert-butyl 

*® ether. The aqueous phase was subsequently adjusted to pH 3 using 
concentrated hydrochloric acid and extracted with ethyl acetate. 
The solvent was removed and the residue was chromatographed over 
silica gel (mobile phase: methylene chloride/methanol) . This gave 
0.2 g of a colorless powder; 

35 iH-NMR (5 in ppm, CDCI3): 16.5 (br, 1H); 9.02 (d, 1H); 8.30 (d, 

1H); 7.51 (m, 2H) ; 7.21 (d, 1H) ; 7.17 (t, 1H); 1.60 (s, 6H) ; 1.35 
(s, 6H). 



In addition to the cyclohexenone quinolinoyl derivatives of the 
formula I described above, further derivatives which were 
prepared or are preparable in a similar manner or in a manner 
known per se are listed in Tables 2 and 3 : 
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The compounds of the formula I and their agriculturally useful 
salts are suitable, both in the form of isomer mixtures and in 
the form of the pure isomers, as herbicides. The herbicidal 
5 compositions comprising compounds of the formula I control 

vegetation on non-crop areas very efficiently, especially at high 
rates of application. They act against broad- leaved weeds and 
harmful grasses in crops such as wheat, rice, maize, soya and 
cotton without causing any significant damage to the crop plants. 
10 This effect is mainly observed at low rates of application. 

Depending on the application method used, the compounds of the 
formula I, or the compositions comprising them, can additionally 
be employed in a further number of crop plants for eliminating 
15 undesirable plants. Examples of suitable crops are the following: 

Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus 
officinalis, Beta vulgaris spec, altissima, Beta vulgaris spec, 
rapa, Brassica napus var. napus, Brassica napus var. 

20 napobrassica, Brassica rapa var. silvestris, Camellia sinensis, 
Carthamus tinctorius, Carya illinoinensis, Citrus limon, Citrus 
sinensis, Coffea arabica (Coffea canephora, Coffea liberica), 
Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis 
guineensis, Fragaria vesca, Glycine max, Gossypium hirsutum, 

25 (Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium) , 
Helianthus annuus, Hevea brasiliensis, Hordeum vulgare, Humulus 
lupulus, Ipomoea batatas, Juglans regia, Lens culinaris, Linum 
usitatissimum, Lycopersicon lycopersicum, Malus spec, Manihot 
esculenta, Medicago sativa, Musa spec, Nicotiana tabacum 

30 (N.rustica), Olea europaea, Oryza sativa, Phaseolus lunatus, 
Phaseolus vulgaris, Picea abies, Pinus spec, Pisum sativum, 
Prunus avium, Prunus persica, Pyrus communis, Ribes sylvestre, 
Ricinus communis, Saccharum officinarum, Secale cereale, Solanum 
tuberosum, Sorghum bicolor (s. vulgare), Theobfoma cacao, 

35 Trifolium pratense, Triticum aestivum, Triticum durum, Vicia 
faba, Vitis vinifera and Zea mays. 

In addition, the compounds of the formula I may also be used in 
crops which tolerate the action of herbicides owing to breeding, 
40 including genetic engineering methods. 

The compounds of the formula I, or the herbicidal compositions 
comprising them, can be used for example in the form of 
ready-to-spray aqueous solutions, powders, suspensions, also 
45 highly-concentrated aqueous, oily or other suspensions or 

dispersions, emulsions, oil dispersions, pastes, dusts, materials 
for broadcasting or granules, by means of spraying, atomizing, 
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dusting, broadcasting or watering. The use forms depend on the 
intended aims; in any case, they should guarantee a very fine 
distribution of the active compounds according to the invention. 

5 The herbicidal compositions comprise a herbicidally effective 
amount of at least one compound of the formula I or of an 
agriculturally useful salt of I, and auxiliaries which are 
customary for the formulation of crop protection agents. 

10 Essentially, suitable inert auxiliaries include: 

mineral oil fractions of medium to high boiling point, such as 
kerosene and diesel oil, furthermore coal tar oils and oils of 
vegetable or animal origin, aliphatic, cyclic and aromatic 
hydrocarbons, e.g. paraffin, tetrahydronaphthalene , alkylated 

15 naphthalenes and their derivatives, alkylated benzenes and their 
derivatives, alcohols such as methanol, ethanol, propanol, 
butanol and cyclohexanol, ketones such as cyclohexanone, or 
strongly polar solvents, e.g. amines such as N-methylpyrrolidone, 
and water. 

20 

Aqueous use forms can be prepared from emulsion concentrates, 
suspensions, pastes, wettable powders or water-dispersible 
granules by adding water. To prepare emulsions, pastes or oil 
dispersions, the cyclohexenonequinolinoyl derivatives of the 

25 formula I, either as such or dissolved in an oil or solvent, can 
be homogenized in water by means of a wetting agent, tackifier, 
dispersant or emulsifier. Alternatively, it is possible to 
prepare concentrates comprising active substance, wetting agent, 
tackifier, dispersant or emulsifier and, if desired, solvent or 

30 oil, which are suitable for dilution with water. 

Suitable surfactants are the alkali metal salts, alkaline earth 
metal salts and ammonium salts of aromatic sulfonic acids, e.g. 
ligno-, phenol-, naphthalene- and dibutylnaphth'alenesulf onic 

35 acid, and of fatty acids, alkyl- and alkylarylsulf onates , alkyl 
sulfates, lauryl ether sulfates and fatty alcohol sulfates, and 
salts of sulfated hexa-, hepta- and octadecanols , and also of 
fatty alcohol glycol ethers, condensates of sulfonated 
naphthalene and its derivatives with formaldehyde, condensates of 

40 naphthalene, or of the naphthalenesulfonic acids with phenol and 
formaldehyde, polyoxyethylene octylphenol ether, ethoxylated 
isooctyl-, octyl- or nonylphenol, alkylphenyl or tributylphenyl 
polyglycol ether, alkylaryl polyether alcohols, isotridecyl 
alcohol, fatty alcohol/ethylene oxide condensates, ethoxylated 

45 castor oil, polyoxyethylene alkyl ethers or polyoxypropylene 
alkyl ethers, lauryl alcohol polyglycol ether acetate, sorbitol 
esters, lignin-sulf ite waste liquors or methylcellulose. 



0050/49365 



86 



Powders, materials for broadcasting and dusts can be prepared by 
mixing or grinding the active substances together with a solid 
carrier. 

5 Granules, e.g. coated granules, impregnated granules and 
homogeneous granules, can be prepared by binding the active 
compounds to solid carriers. Solid carriers are mineral earths, 
such as silicas, silica gels, silicates, talc, kaolin, limestone, 
lime, chalk, bole, loess, clay, dolomite, diatomaceous earth, 
10 calcium sulfate, magnesium sulfate, magnesium oxide, ground 
synthetic materials, fertilizers such as ammonium sulfate, 
ammonium phosphate and ammonium nitrate, ureas, and products of 
vegetable origin, such as cereal meal, tree bark meal, wood meal 
and nutshell meal, cellulose powders, or other solid carriers. 



The concentrations of the compounds of the formula I in the 
ready-to-use preparations can be varied within wide ranges. In 
general, the formulations comprise from about 0.001 to 98% by 
weight, preferably 0.01 to 95% by weight of at least one active 
20 compound. The active compounds are employed in a purity of from 
90% to 100%, preferably 95% to 100% (according to the NMR 
spectrum) . 

The following formulation examples illustrate the production of 
25 such preparations: 

I. 20 parts by weight of the compound No. 2.2 are dissolved in 



15 



30 



35 



a mixture composed of 80 parts by weight of alkylated 
benzene, 10 parts by weight of the adduct of 8 to 10 mol of 
ethylene oxide to 1 mol of oleic acid N-monoethanolamide, 5 
parts by weight of calcium dodecylbenzenesulf onate and 5 
parts by weight of the adduct of 40 mol of ethylene oxide 
to 1 mol of castor oil. Pouring the solution into 100,000 
parts by weight of water and finely distributing it therein 
gives an aqueous dispersion which comprises 0.02% by weight 
of the active compound. 



40 



45 



II. 



20 parts by weight of the compound No. 2.4 are dissolved in 
a mixture composed of 40 parts by weight of cyclohexanone, 
30 parts by weight of isobutanol, 20 parts by weight of the 
adduct of 7 mol of ethylene oxide to 1 mol of 
isooctylphenol and 10 parts by weight of the adduct of 
40 mol of ethylene oxide to 1 mol of castor oil. Pouring 
the solution into 100,000 parts by weight of water and 
finely distributing it therein gives an aqueous dispersion 
which comprises 0.02% by weight of the active compound. 
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III. 20 parts by weight of the compound No. 2.16 are dissolved 
in a mixture composed of 25 parts by weight of 
cyclohexanone, 65 parts by weight of a mineral oil fraction 
of boiling point 210 to 280°C and 10 parts by weight of the 
adduct of 40 mol of ethylene oxide to 1 mol of castor oil. 
Pouring the solution into 100,000 parts by weight of water 
and finely distributing it therein gives an aqueous 
dispersion which comprises 0.02% by weight of the active 
compound. 



10 



IV. 20 parts by weight of the compound No. 2.18 are mixed 
thoroughly with 3 parts by weight of sodium 
diisobutylnaphthalenesulf onate, 17 parts by weight of the 
sodium salt of a lignosulf onic acid from a sulfite waste 

15 liquor and 60 parts by weight of pulverulent silica gel, 

and the mixture is ground in a hammer mill. Finely 
distributing the mixture in 20,000 parts by weight of water 
gives a spray mixture which comprises 0.1% by weight of the 
active compound. 

20 

V. 3 parts by weight of the compound No. 2.22 are mixed with 
97 parts by weight of finely divided kaolin. This gives a 
dust which comprises 3% by weight of the active compound. 

25 vi. 20 parts by weight of the compound No. 2.46 are mixed 

intimately with 2 parts by weight of the calcium salt of 
dodecylbenzenesulf onate, 8 parts by weight of fatty alcohol 
polyglycol ether, 2 parts by weight of the sodium salt of a 
phenol/urea/formaldehyde condensate and 68 parts by weight 

30 of a paraffinic mineral oil. This gives a stable oily 

dispersion. 

VII. 1 part by weight of the compound No. 3.1 is dissolved in a 
mixture composed of 70 parts by weight of cyclohexanone, 20 
35 parts by weight of ethoxylated isooctylphenol and 10 parts 

by weight of ethoxylated castor oil. This gives a stable 
emulsion concentrate. 



VIII. 1 part by weight of the compound No. 3.4 is dissolved in a 
40 mixture composed of 80 parts by weight of cyclohexanone and 

20 parts by weight of Wettol® EM 31 (nonionic emulsifier 
based on ethoxylated castor oil). This gives a stable 
emulsion concentrate. 



45 The compounds of the formula I or the herbicidal compositions can 
be applied pre- or post-emergence. If the active compounds are 
less well tolerated by certain crop plants, application 
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techniques may be used in which the herbicidal compositions are 
sprayed, with the aid of the spraying equipment, in such a way 
that they come into contact as little as possible, if at all, 
with the leaves of the sensitive crop plants, while the active 
5 compounds reach the leaves of undesirable plants growing 

underneath, or the bare soil surface (post-directed, lay-by) . 

The application rates of the compound of the formula I are from 
0.001 to 3.0, preferably 0.01 to 1.0 kg/ha of active substance 
10 (a.s.), depending on the control target, the season, the target 
plants and the growth stage. 

To widen the activity spectrum and to achieve synergistic 
effects, the cyclohexenonequinolinoyl derivatives of the formula 

15 I may be mixed with a large number of representatives of other 
herbicidal or growth-regulating active compound groups and then 
applied concomitantly. Suitable components for mixtures are, for 
example , 1,2, 4-thiadiazoles , 1,3, 4-thiadiazoles , amides , 
aminophosphoric acid and its derivatives, aminotriazoles , 

20 anilides, ( het ) aryloxyalkanoic acids and their derivatives, 
benzoic acid and its derivatives, benzothiadiazinones, 
2-aroyl-l,3-cyclohexanediones, hetaryl aryl ketones, 
benzylisoxazolidinones, meta-CF 3 -phenyl derivatives, carbamates, 
quinolinecarboxylic acid and its derivatives, chloroacetanilides , 

25 cyclohexenone oxime ether derivatives, diazines, 

dichloropropionic acid and its derivatives, dihydrobenzof urans , 
dihydrofuran- 3-ones, dinitroanilines , dinitrophenols , diphenyl 
ethers, dipyridyls, halocarboxylic acids and their derivatives, 
ureas, 3-phenyluracils, imidazoles, imidazolinones, N-phenyl- 

30 3,4,5,6-tetrahydrophthalimides, oxadiazoles, oxiranes, phenols, 
aryloxy- and hetaryloxyphenoxypropionic esters, phenylacetic acid 
and its derivatives, phenylpropionic acid and its derivatives, 
pyrazoles, phenylpyrazoles, pyridazines, pyridinecarboxylic acid 
and its derivatives, pyrimidyl ethers, sulfonamides, 

35 sulfonylureas, triazines, triazinones, triazolinones, 
triazolecarboxamides and uracils . 

It may furthermore be advantageous to apply the compounds of the 
formula I, alone or else concomitantly in combination with other 

40 herbicides, in the form of a mixture with other crop protection 
agents, for example together with agents for controlling pests or 
phytopathogenic fungi or bacteria. Also of interest is the 
miscibility with mineral salt solutions, which are employed for 
treating nutritional and trace element deficiencies. 

45 Non-phytotoxic oils and oil concentrates may also be added. 



0050/49365 

7 



89 

Use Examples 

The herbicidal activity of the cyclohexenonequinolinoyl 
derivatives of the formula I was demonstrated by the following 
5 greenhouse experiments : 

The culture containers used were plastic pots containing loamy 
sand with approximately 3,0% of humus as the substrate. The seeds 
of the test plants were sown separately for each species. 

10 

For the pre-emergence treatment, the active compounds, which had 
been suspended or emulsified in water, were applied directly 
after sowing by means of finely distributing nozzles. The 
containers were irrigated gently to promote germination and 
15 growth and subsequently covered with transparent plastic hoods 
until the plants had rooted. This cover caused uniform 
germination of the test plants, unless this was adversely 
affected by the active compounds. 

20 For the post-emergence treatment, the test plants were first 
grown to a height of 3 to 15 cm, depending on the plant habit, 
and only then treated with the active compounds which had been 
suspended or emulsified in water. The test plants were for this 
purpose either sown directly and grown in the same containers, or 

25 they were first grown separately as seedlings and transplanted 
into the test containers a few days prior to treatment. The 
application rate for the post-emergence treatment was 0.25 or 
0.125 kg of a.s. (active substance) /ha. 

30 Depending on the species, the plants were kept at 10 - 25°C or 20 
- 35°C. The test period extended over 2 to 4 weeks. During this 
time, the plants were tended, and their response to the 
individual treatments was evaluated. 

35 The evaluation was carried out using a scale from 0 to 100. 100 
means no emergence of the plants, or complete destruction of at 
least the aerial parts and 0 means no damage, or normal course of 
growth . 

40 The plants used in the greenhouse experiments are composed of the 
following species : 



45 
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Scientific Name 


Common Name 


Abutilon theophrasti 


velvet leaf 


Chenopodium album 


lambsquarters 


Galium aparine 


catchweed bedstraw 


Ipomoea spp. 


morning glory 


Setaria faberi 


giant foxtail 


Setaria viridis 


green foxtail 


Solanum nigrum 


black nightshade 



15 At application rates of 0.25 and 0.125 kg of a.s./ha, the 

compounds 2.2, 2.4 and 2.16, applied post-emergence, showed very 
good activity against harmful plants such as giant foxtail, green 
foxtail and black nightshade. Furthermore, the compounds 2.2 and 
2.4 controlled velvet leaf and morning glory very efficiently. 

20 Compound 2.16 additionally showed excellent activity against the 
weeds lambsquarters and catchweed bedstraw. 



25 



30 



35 



40 



45 
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We claim: 

1. A cyclohexenonequinolinoyl derivative of the formula I 



5 



10 



where : 

15 



20 



35 




R 1 is hydrogen, nitro f halogen, cyano, Ci-Cg— alkyl, 

c i— c 6— haloalkyl , Ci-Cg-alkoxyiminomethyl , 
C1-C6— alkoxy, Ci— C 6 — haloalkoxy, Ci-C 6 ™ alkylthio, 
Ci— C 6 — haloalkylthio, Ci— C 6 — alkylsulf inyl, 
Ci— C 6 — haloalkylsulf inyl, Ci—C 6 — alkylsulf onyl, 
Ci—Cg— haloalkylsulf onyl , aminosulf onyl, 
N— ( Ci— Ce— alkyl ) aminosulf onyl , 
N , N—di— ( Ci-Cg— alkyl ) aminosulf onyl , 
N— (Ci—Cs— alkyl su If onyl ) amino , 
25 N— (Cx— C 6 — haloalkylsulf onyl ) amino, 

N— { Ci—C 6 — alkyl )— N— ( Ci-Ce— alkylsulf onyl ) amino , 
N— ( Ci— Ce— alkyl )— N— ( Ci— Ce— haloalkylsulf onyl ) amino , 
phenoxy, heterocyclyloxy , phenylthio or 
heterocyclylthio, where the four last-mentioned 
3Q radicals may be partially or fully halogenated 

and/or may carry one to three of the following 
substituents : 

nitro, cyano, Cj-Q-alkyl, Ci-C 4 -haloalkyl, 
Ci-C 4 -alkoxy or C i-C 4 -haloalkoxy ; 



R 2 , R 3 are hydrogen, Ci-Ce-alkyl, Ci-Ce-haloalkyl or 

halogen; 




Ila 



lib 
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R5 



10 



is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , POR 8 R 9 , 
OPR 8 R 9 , OPOR 8 R 9 , OPSR 8 R 9 , NR 10 R u , ONRHR 12 , N-linked 
heterocyclyl or 0-(N-linked heterocyclyl), where 
the heterocyclyl radical of the two last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C 4 -alkoxy or Ci-C4-haloalkoxy ; 



R6 



15 



20 



is nitro, halogen, cyano, Ci-Ce— alkyl, 
Cx-C6— haloalkyl, di- (Ci-C 6 -alkoxy )methyl, 
di- ( Ci-C6-alkylthio )methyl , 

(Ci-Ce-alkoxy ) (Ci-Ce-alkylthioJmethyl, hydroxyl, 
Ci— Cg— alkoxy , Ci— Ce— haloalkoxy, 
Ci-Cg-alkoxycarbonyloxy, Ci— Ce— alkylthio, 
Ci— Cg— haloalkylthio, Ci— Ce— alkylsulf inyl, 
Ci— Ce— haloalkylsulf inyl, Ci—C 6 — alkylsulf onyl, 
Ci-^e— haloalkylsulf onyl , Ci— Cg— alky lcarbonyl , 
Ci—C 6 — haloalkylcarbonyl, Ci— Cs— alkoxycarbonyl or 
Ci— Cg— haloalkoxycarbonyl ; 



25 



or 



two radicals R 6 , which are linked to the same carbon, 
together form an -0-(CH 2 ) m -0-, -0-(CH 2 )m-S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or _S-(CH 2 ) n chain which 
30 may be substituted by one to three radicals from 

the following group: 

halogen, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl or 
Ci-C4-alkoxycarbonyl ; 



35 



or 



two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) p chain which may be 
interrupted by oxygen or sulfur and/or may be 
40 substituted by one to four radicals from the 

following group: 

halogen, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



45 or 
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two radicals R 6 , which are linked to the same carbon, 

together form a methyl idene group which may be 
substituted by one or two radicals from the 
following group: 
5 halogen, hydroxyl, formyl, cyano, Ci— C 6 — alkyl, 

Ci-C 6 — haloalky 1 , Ci— C 6 — alkoxy , Ci— C 6 — haloalkoxy , 
Ci— C6— alkylthio , Ci— C^— haloalkylthio , 
Ci-<: 6 — alky Isulf inyl , Ci— C 6 — haloalkylsulf inyl , 
C1-C6— alkyl su If onyl or Ci— Ce— haloalkylsulf onyl; 

10 

or 

two radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group; 

15 

or 

two radicals R 6 , which are linked to different carbons, 
together form a -(CH 2 ) n chain which may be 
20 substituted by one to three radicals from the 

following group: 

halogen, Ci-C 6 -alkyl, Ci-C 6 -alkoxy , hydroxyl or 
Ci-Cg-alkoxycarbonyl ; 

25 R 7 is Cx-Ce-alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -fcaloalkenyl, 

C 3 -C 6 -alkynyl , C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 
Ci— C20— alkylcarbonyl , C 2 -C6— alkenylcarbonyl ' 
C 2 — C 6 — alkynylcarbonyl , C 3 -C 6 -cycloalkylcarbonyl , 
Ci-C 6 — alkoxy carbonyl , C 3 -Ce— alkenyloxycarbonyl , 

30 C 3 — Cg— alkynyloxycarbonyl , 

(C1-C20 -alkylthio) carbonyl, 
Ci— Ce— alkylaminocarbonyl , 
C 3 — Ce— alkenylaminocarbonyl , 
C 3 — c 6 — alkynylaminocarbonyl , 

35 N , N-di— ( Ci—Cs— alkyl ) aminocarbonyl , 

N— ( C 3 — Cg— alkenyl )— N—( Ci—Cg— alkyl ) aminocarbonyl , 
N— (C 3 -C 6 — alkynyl )— N— (Ci-C 6 — alkyl ) aminocarbonyl, 
N— ( C i-C g— al koxy ) — 

N— (Ci— Ce— alkyl ) aminocarbonyl, N— ( C 3 — C 6— a lkeny 1 ) - 
40 N—(C!-C 6 — alkoxy ) aminocarbonyl , N— ( C 3 —Cg— alkynyl ) - 

N— (Ci— C 6 — alkoxy ) aminocarbonyl , di— (Ci-^6— alkyl ) - 
aminothiocarbonyl, Ci— C 6 — alkylcarbonyl-Ci— C 6 — alkyl , 
C 1— C a 1 koxy imino-C i-C 5— a 1 ky 1 , 
N— ( C 1— C 6 — a 1 ky 1 ami no ) imi no-C 1— C 6 — al ky 1 or 
45 N , N— di— ( Ci— C 6 — alky lamino ) imino— Ci— C 6 — alkyl , where 

the abovementioned alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated 
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and/or may carry one to three of the following 
groups : 

cyano, C3— C4— alkoxy , Ci— C4— alkylthio, di— (C1-C4— 
alkyl ) amino, Cx— C4— alkylcarbonyl, 
5 C1—C4— alkoxycarbonyl , 

Ci— C4— alkoxy— C1—C4— alkoxy car bony 1 , 
di— ( Ci— C 4 — alkyl ) amino— C1—C4— alkoxycarbonyl , 
hydr oxy car bony 1, Ci— C4— alkylaminocarbonyl, 
di— ( C1—C4— alkyl ) aminocarbonyl , aminocarbonyl , 
10 Ci— C 4 — alkylcarbonyloxy or C3— Ce— cycloalkyl; 



phenyl, heterocyclyl, phenyl— Ci— C6— alkyl, 

heterocyclyl— Ci— Cg— alky 1 , 

phenylcarbonyl— C1-C6— alkyl , 
15 heterocyclylcarbonyl— Ci— Ce— alkyl, phenylcarbonyl, 

heterocyclylcarbonyl , phenoxycarbony 1 , 

heterocyclyloxycarbonyl, phenoxythiocarbonyl , 

heterocyc lyloxythiocarbony 1 , 

phenoxy-Ci-C6-alkylcarbonyl , 
20 heterocyclyloxy-Ci-C6-alkylcarbonyl , 

phenylaminocarbonyl , 

N— (C x — Cg— alkyl )—N—( phenyl ) aminocarbonyl , 
heterocyclylaminocarbonyl , 

N— (Ci^C 6 — alkyl )— N— ( heterocyclyl ) aminocarbonyl , 

25 phenyl— C2— Ce— alkenylcarbonyl or 

heterocyclyl— C 2 — C 6 — alkenylcarbonyl, where the 
phenyl and the heterocyclyl radical of the 20 
last-mentioned substituents may be partially or 
fully halogenated and/or may carry one to three of 

30 the following radicals: 

nitro, cyano, C1-C4— alkyl, Ci— C 4 — halogenalkyl, 
Ci— C4— alkoxy or Ci— C4— haloalkoxy; 

R 8 , R 9 are Ci-C 6 -alkyl, C 3 — C 6 — alkenyl, C 3 -C 6 — haloalkenyl, 

35 C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 

hydroxyl, Ci-C 6 — alkoxy, amino, Ci™C 6 — alkyl amino, 
Ci— C6— haloalkylamino, di- (Ci— Ce— 

alkyl) amino or di-(Ci-C 6 — haloalkyl) amino, where the 
abovementioned alkyl, cycloalkyl and alkoxy 
40 radicals may be partially or fully halogenated 

and/or may carry one to three of the following 
groups : 

cyano, C^— C4 — alkoxy, Ci— C 4— alkylthio, di— (Ci— C 4 — 
alkyl ) amino , Ci— C 4 — alkylcarbonyl , 
45 C1-C4— alkoxycarbonyl , 

C1—C4— alkoxy— C1—C4— alkoxycarbonyl , 

di— (C1-C4— alkyl ) amino— C3.-C4— alkoxycarbonyl, 
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hydroxycarbony 1 , C]— C 4 — alkylaminocarbonyl , 
di— { Ci— C4— alkyl ) aminocarbonyl , aminocarbonyl , 
Ci— C 4 — alkylcarbonyloxy or C 3 -C 6 -cycloalkyl; 

5 phenyl, heterocyclyl , phenyl— Ci— C 6 — alky 1, 

heterocyc ly 1— C 1— C 6 — alky 1 , phenoxy , heterocyc ly loxy , 
where the phenyl and the heterocyclyl radical of 
the last-mentioned substituents may be partially 
or fully halogenated and/or may carry one to three 
10 of the following radicals: 

nitro, cyano, Ci— C 4 — alkyl, C1-C4— haloalkyl, 
Ci— C4— alkoxy or C1—C4— haloalkoxy ; 

is Ci-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -C 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 
hydroxyl, Ci-Cg-alkoxy, C 3 -Ce-alkenyloxy, 
C 3 -C 6 -alkynyloxy, amino, Ci-Ce-alkylamino, 
di-(Ci-Ce-alkyl) amino or Ci-Ce-alkylcarbonylamino, 
where the abovementioned alkyl, cycloalkyl and 
alkoxy radicals may be partially or fully 
halogenated and/or may carry one to three radicals 
from the following group: 
cyano, C 1 -C 4 -alkoxy , C 1 -C4-alkylthio, 
di- ( Ci-C 4 -alkyl ) amino , Ci-C4-alkylcarbonyl , 
Ci-C 4 -alkoxycarbonyl , 
Ci-C 4 -alkoxy-Ci-C4-alkoxycarbonyl, 
di- ( Ci-C 4 -alkyl ) amino-Ci-C 4 -alkoxycarbonyl , 
hydroxycarbonyl , Ci-C4-alkylaminocarbonyl, 
di- ( Ci-C 4 -alkyl ) aminocarbonyl , aminocarbonyl , 
Ci-C 4 -alkylcarbonyloxy or C 3 -Ce-cycloalkyl; 

phenyl, heterocyclyl, phenyl-Ci-Ce-alkyl or 
heterocyclyl-Ci-Ce-alkyl, where the phenyl or 
heterocyclyl radical of the four last-mentioned 
35 substituents may be partially or fully halogenated 

and/or may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C4-alkyl, Ci-C4-haloalkyl, 
Ci-C 4 -alkoxy or Ci-C 4 -haloalkoxy ; 

40 

R 11 , R 12 are Ci-C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -alkynyl or 
Ci-C6-alkylcarbonyl ; 

1 is 0 to 6; 

45 

m is 2 to 4; 
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n is 1 to 5 ; 

p is 2 to 5; 

and their agriculturally useful salts. 

A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claim 1, where 

R 1 is halogen, Cx-C 6 -alkyl, Cx-Ce-haloalkyl, C;L-C 6 -alkoxy, 

c i-C6-alkylthio, heterocyclyloxy or phenylthio, where the 
two last-mentioned radicals may be partially or fully 
halogenated and/or may carry one to three of the 
substituents mentioned below: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 

R 5 is halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 , 
OPSR 8 R 9 , NRiOR 11 or N-bonded heterocyclyl which may be 
partially or fully halogenated and/or may carry one to 
three of the following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, Cx-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy . 

A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claim 1 or 2, where 

R 5 is halogen, OR 7 , NR 10 R 11 or N-bonded heterocyclyl which 
may be partially or fully halogenated and/or may carry 
one to three of the following radicals: 

nitro, cyano, C x -C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy. 

A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claims 1 to 3, where 

R 7 is Ci-C 6 -alkyl, Ci-C 20 -alkylcarbonyl, 

Ci-Ce-alkoxycarbonyl, (Ci-C2o-alkylthio)carbonyl, 
N , N-di- ( Ci-Ce-alkyl ) aminocarbonyl , phenyl , phenylcarbonyl 
or phenoxy-Ci-Cg-alkylcarbonyl, where the phenyl radical 
of the three last-mentioned substituents may be partially 
or fully halogenated and/or may carry one to three of the 
following radicals: 

nitro, cyano, Cx-C 4 -alkyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy; 



0050/49365 



97 

R 10 is Ci-Ce-alkyl or Ci-Ce-alkoxy ; 

R 11 is Ci-C 6 -alkyl. 

5 5. A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claims 1 to 4, where 

R 6 is nitro, halogen, cyano, C3— Cg— alkyl, 

Ci-C 6 — haloalkyl, di-(Ci-C 6 -alkoxy) methyl, 
di- ( Ci-C 6 -alkylthio )methyl, 

10 (Ci-C 6 -alkoxy) (Ci-C 6 -alkylthio) - 

methyl, hydroxyl, Ci— Ce— alkoxy, Ci-C 6 — haloalkoxy, 
Ci-Cg-alkoxycarbonyloxy, Ci-C 6 — alkylthio, 
Ci-Ce— haloalkylthio, C]— Ce— alkylsulf inyl, 
Ci-^Ce— haloalkylsulf iny 1 , Ci— Ce— alkylsulf onyl , 

15 Ci—C 6 — haloalkylsulf onyl, Ci-Ce— alkylcarbonyl, 

Ci— C 6 — haloalkylcarbonyl, Ci— Ce— alkoxycarbonyl or 
Ci— Ce— haloalkoxycarbonyl ; 

or 

20 

two radicals R 6 , which are linked to the same carbon, 
together form an -0-(CH 2 ) m -0-, -0-(CH 2 ) m -S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which 
may be substituted by one to three radicals from 
25 the following group: 

halogen, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 

or 

30 

two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 ) P chain which may be 
interrupted by oxygen or sulfur and/or may be 
substituted by one to four radicals from the 
35 following group: 

halogen, cyano, Cx-C 4 -alkyl, Ci-C 4 -haloalkyl or 
C 1 -C 4 -alkoxycarbonyl ; 

or 

40 

two radicals R 6 , which are linked to the same carbon, 

together with this carbon form a carbonyl group* 



6. 

45 



A process for preparing compounds of the formula I as claimed 
in claims 1 to 5 where R 5 = halogen, which comprises reacting 
a cyclohexanedione derivative of the formula III, 
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III 



where the variables R 1 to R 3 f R 6 and 1 are each as defined in 
claims 1 to 5 f with a halogenating agent. 

7. A process for preparing compounds of the formula I as claimed 
in claims 1 to 5 where R 5 = OR 7 , OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 or 
OPSR 8 R 9 , which comprises reacting a cyclohexanedione 
derivative of the formula III, 



20 




III 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in 
claims 1 to 5, with a compound of the formula IVa, IV|3, IVy, 
25 iv5 or IVe, 

L x -R 7 L a -S0 2 R 8 I^-PRV I/-P0RV I^-PSrV 

(iva) (ivP) (ivy) < Iv6 > < IVE > 

30 

where the variables R 7 to R 9 are each as defined in claims 1 
to 5 and L 1 is a nucleophilically replaceable leaving group. 

35 8. A process for preparing compounds of the formula I as claimed 
in claims 1 to 5 where R 5 = OR 7 , SR 7 , POR 8 R 9 , NR 10 R X1 , 0NR xl R 12 , 
N-linked heterocyclyl or 0-(N-linked heterocyclyl) , which 
comprises reacting a compound of the formula la (=1 where R 5 
= halogen, OS0 2 R 8 ), 

40 



45 
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I where R 5 = halogen or OS0 2 R 8 



10 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in 
claims 1 to 5, with a compound of the formula Vet, Vp, Vy, V&, 
Ve, Vi] or V#, 



15 



20 



HOR' HSR 
(Va) (Vp) 

H(N-linked 
heterocyclyl ) 

(VTl) 



HPOR 8 R 9 



(VY) 



HNR 10 R n 



(V6) 



HONR 11 R 12 



(Ve) 



H(0N-linked 
heterocyclyl ) 



where the variables R 7 to R 12 are each as defined in claims 1 
to 5, if appropriate in the presence of a base* 

25 9. A process for preparing compounds of the formula I as claimed 
in claims 1, 2 or 5 f where R 5 = SOR 8 , S0 2 R 8 , which comprises 
reacting a compound of the formula ip (s I where R 5 = SR 8 ), 



30 



35 




where the variables R 1 to R 8 and 1 are each as defined in 
claims 1, 2 or 5, with an oxidizing agent. 

10. A composition, comprising a herbicidally effective amount of 
at least one cyclohexenonequinolinoyl derivative of the 
formula I or an agriculturally useful salt of I as claimed in 
claims 1 to 5 and auxiliaries which are customarily used for 
formulating crop protection agents. 
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11. A process for preparing compositions as claimed in claim 10 , 
which comprises mixing a herbicidally effective amount of at 
least one cyclohexenonequinolinoyl derivative of the formula 
I or an agriculturally useful salt of I as claimed in claims 
5 1 to 5 and auxiliaries which are customarily used for 

formulating crop protection agents. 

A method for controlling undesirable vegetation, which 
comprises allowing a herbicidally effective amount of at 
least one cyclohexenonequinolinoyl derivative of the formula 
I or an agriculturally useful salt of I as claimed in claims 
1 to 5 to act on plants, their habitat and/or on seeds. 

13. The use of cyclohexenonequinolinoyl derivatives of the 
15 formula I or their agriculturally useful salts as claimed in 

claims 1 to 5 as herbicides. 
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Cy c lohe xe nonequ ino 1 i noy 1 der i vat i ve s 
Abstract 

5 

Cyclohexenonequinolinoyl derivatives of the formula I 

.3 



10 




where: 

R 1 is hydrogen, nitro, halogen, cyano, alkyl, haloalkyl, 

alkoxyiminomethyl, alkoxy, haloalkoxy, alkylthio, 
Ci— Cg— haloalkylthio, alkylsulf inyl, haloalkylsulf inyl , 

2Q alkylsulf onyl, haloalkylsulf onyl, unsubstituted or 

substituted amino sulfonyl, unsubstituted or 
substituted sulfonyl amiri?>, unsubstituted or 
substituted phenoxy, unsubstituted or substituted 
heterocyclyloxy, unsubstituted or substituted 

2£ phenylthio or unsubstituted or substituted 

heterocyclylthio; 
R 2 , R 3 are hydrogen, alkyl, haloalkyl or halogen; 

R 4 is substituted ( 3-oxo-l-cyclohexen-2-yl ) carbonyl or 

30 substituted ( 1 , 3-dioxo-2-cyclohexyl )methylidene ; 

and their agriculturally useful salts; 

processes for preparing the cyclohexenonequinolinoyl derivatives; 
35 compositions comprising them, and the use of these derivatives or 
compositions comprising them for controlling undesirable plants 
are described. 
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